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CHAPTER I 
THE RESEARCH PROBLEM 
Purpose of the study, The purpose of this research was to study 
the interrelationships of interests and attitudes and specified inde-
pendent variables in the teaching of natural science by television in 
the fifth grade. To what degree and in what direction will interests 
and attitudes of the subjects toward science and scientists change as 
a function of the experimental treatment employed--in this case, varied 
combinations of instructional procedures--and as a function of certain 
characteristics of the subject? 
Justification of the problem. The research on the use of tele-
vision as a teaching tool points almost consistently to the conclusion 
that television as an instrument of instruction can be at least as 
effective as, and under certain conditions, somewhat more effective 
than, conventional modes of instruction for acquisition of factual 
knowledge and mastery of some skills. Two problems emerge from the 
current status of research on this medium: (1) the results suggest 
that television's effectiveness as an instrument of instruction is 
contingent upon certain requisite conditions of use and that degrees 
of effectiveness are related to these conditions and combinations of 
conditions. Indiscriminate and unstudied use of television as a teach-
ing medium gives promise of being at best inefficient and wasteful and 
-1-
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at worst ineffectual or even detrimental to learning. The implication 
here is that the implementation of educational television, and not the 
basic usefulness of the medium, is becoming the research issue, and it 
is treated as such herein; and (2) the traditional interpretation of 
effectiveness has been in terms of educational achievement--facts, 
knowledge, information acquired. The research study to be recounted 
herein is concerned with another (an additional) interpretation of ef-
fectiveness. Facts, knowledge, information are transitory, being dis-
sipated by interference by the interjection of new facts, knowledge, in-
formation. There is another dimension or level of organization within 
the organism which is probably of greater import because of its relative 
stability and its canalizing function. Effectiveness, in this study, 
is defined as the creation or intensification of a favorable attitude 
toward science and scientists and evidence of increased interest in 
scientific activities. 
Rationale for the approach to the problem employed in the study. 
The research hypotheses grew out of certain basic theoretical assump-
tions about the nature of the learner and the nature of learning. 
Learning occurs in the organism not by some mysterious transmission of 
informations from the instrument of learning to a passive, static, ac-
cessible subject, but rather as a function of the dynamic interaction 
of the properties of the stimulating situation and an active, motivated, 
selective organism. Learning is conceptualized as a function of per-
ception (attending to, receiving, assimilating stimuli); the components 
of perception--thresholds of sensitivity or acuity, selection and dis-
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tortion of stimuli--are a function of the hierarchy of motives which 
exist in the organism and are operative at any given moment. Motivation, 
which is a function of the occurrence or existence within the organism 
of a need, stimulation, set, inclination, or readiness, is a tension 
state which provides the impetus and direction to perception and be-
havior. Motives may be primary in nature,such as biological and sensory 
needs,or acquired (learned) such as likes, dislikes, desires, interests, 
values, ideals, standards, aspirations, expectations, and attitudes. 
Attitude is defined as a set, readiness, or predisposition to re-
act toward a stimulus in a positive {accepting) or negative (rejecting) 
manner. It directs one's attention to and one's assimilation andre-
tention of stimuli. An attitude is an intervening or mediating condi-
tion within the organism the product of which is a readiness to perceive 
properties of the stimulus which confirm one's convictions (beliefs, 
opinions) and a (conscious or unconscious) reluctance or inability to 
perceive properties of the stimulus which make one's convictions un-
tenable. 
Attitudes are emotional rather than intellectual; conative rather 
than cognitive; feeling rather than thinking states. An attitude is ac-
quired by contiguous association of stimuli to which a correlational or 
causal relationship is assigned by the learner; or by imitating, incor-
porating or assuming the opinions of others (prestige or authority 
figures) to whom the learner looks for approval or with whom he identifies. 
The existence of an attitude increases the organism's efficiency 
and stability because it provides convenient criteria by which to eval-
4 
uate the stimuli to which one must react; it facilitates the coding, 
classifying, assigning, accepting, rejecting, and assimilating of in-
coming information. If one does not have an appropriate, operative at-
titude, one cannot immediately respond to stimuli, or one may respond 
inconsistently in chance fashion because one does not have a stable 
basis for assimilating the information into one's repertoire. The 
existence of an attitude also increases the rigidity of an organism 
since it exerts a limiting and selecting influence on the quantity and 
quality (amount and kind) of stimuli to which one will react. Since an 
attitude is of emotional origin and usually stays within this dimension 
of the personality, it is not apt to be affected by the usual intellec-
tual presentation of information; especially since the attitude tends 
to effect distortion and selection of the information to be received. 
Attitudes, therefore, tend to intensify rather than change over time. 
They are manifested as positive and negative tendencies; there is not 
a "neutral" attitude, only the relative organization or certainty, or 
absence, of one. As a result, all information which falls within the 
province of a given attitude is dichotomized as "good" or "bad"; one 
approves (accepts) or disapproves (rejects) the information. If one 
has no prevailing attitude pertaining to the information, the accompany-
ing reaction is one of "not caring" or feeling that the information 
11 doesn' t matter." 
The assimilation and retention of information will be affected by 
one's attitude toward the information. If one has a positive attitude, 
one will accept, approve, incorporate and retain the information related 
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to the attitude. If one has a negative attitude, one may reject, dis-
approve, avoid and "forget" the information related to that attitude 
(one may never have really "received" it at all, in this case). If one 
has no attitude, the reaction to the information is susceptible to the 
operation of momentary chance factors; the reaction will be slow, con-
fused, inconsistent, vacillating where the information is new or strange; 
the reaction will be primarily an intellectual one, dependent upon one's 
ability to understand and upon the logic and clarity of the presentation. 
Assimila~ion and retention will be dependent upon one's experience as a 
basis for understanding, on the meaningfulness of the information, and 
on its correspondence with knawn reality (which acts as another "set" 
to accept or reject information). An attitude may be manifested or ar-
ticulated (and, consequently, observed and measured) as an opinion, an 
expression of approval or disapproval, of agreement or disagreement with 
statements or information related to the underlying attitude. One is 
not always or even usually conscious of the attitude which sponsors the 
opinion. One may express a strongly entrenched conviction or persuasion 
not traceable by oneself to any known fact or condition; nor is it sus-
ceptible to logical argument--this latter being the manifestation of an 
unconscious attitude. 
Interest is the expression or manifestation of an acquired need or 
desire to know, feel, perform; it is the excitement of feeling or emo-
tion experienced as enjoyment or pleasure upon the contemplation of 
actual engagement in a specific activity. It is a response which has 
been canalized on a particular stimulus or stimulus situation; previous 
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responses to the stimulus or stimulus situation have presumably resulted 
in need-satisfaction or drive reduction. This has created a set which 
is actually an implicit anticipatory response or expectancy which is 
manifested as an interest, need, or desire to re-engage the stimulus 
or stimulus situation. Thus canalization of the behavior on the stim-
ulus develops as this experience is repeated; the more often it is re-
peated, the finer will become the discrimination of the particular as-
pects of the stimulus situation which result in the greatest (or the 
fastest) satisfaction, and a corresponding differentiation or refine-
ment of response will occur. The re-engagement of the "interesting" 
situation becomes more efficient and can become self-perpetuating or 
autonomous. The specific response potential presumably grows from the 
occurrence of an operant or instrumental response in the presence of a 
stimulus or stimulus situation (the interest-object or interest-activity) 
the occurrence of which results in some need-satisfaction or drive re-
duction. 
A belief is an intellectual conviction of the truth or falsity of 
what one perceives. It may or may not correspond with objective real-
ity, being limited or distorted by the amount and kind of experience 
one has had. For the sake of convenience, one often adopts the convic-
tions of others (especially those who have exhibited evidence that they 
should know, those with prestige, authority figures). A stable, cog-
nitive representation of a person, thing, fact, event, or situation 
(belief) which corresponds to that of one's cultural group and which 
has for the most part been acquired "second-hand" rather than as a 
7 
function of personal experience is a stereotype. 
Organisms seek a dynamic perceptual stability the criterion for 
which is usually consonance with social reality; the degree to which 
this stability is sought and maintained is presumably related to matur-
ity, age, and certain personality factors. In some individuals the 
compulsion to unify attitudes and beliefs with each other and these 
with the cultural value system is greater than in others. Some persons 
can contain divergent and even conflicting components longer and better 
than others--perhaps as a function of their own basic security. 
In summary, then, the research hypotheses are derived from the 
foregoing assumptions; that is, that attitudes facilitate responses to 
relevant stimuli but also exert a selecting and distorting influence 
on perception of stimuli and ultimately on the response tendencies of 
the organism toward significant stimuli. Attitudes can be expected to 
intensify rather than change because they proscribe perceptions and 
response tendencies which would be incongruous with prevailing attitudes. 
The assimilation and retention of information will be affected by one's 
attitude toward the information. 
Interest is the manifestation of canalization of a response on a 
particular stimulus as a function of previously satisfying experiences 
with the stimulus. It may be related to ability, but it is more di-
rectly related to attitude. 
A belief is a stable cognitive representation of a person, thing, 
fact, event or situation frequently corresponding to a cultural stero-
type. Conflict arises when a predisposing attitude is found to be 
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incompatible with social reality (cultural values). Stability can take 
two forms: unification of one's own beliefs and attitudes or the uni-
fication of one's beliefs and attitudes with those accepted or approved 
by one's culture. The stronger the individual's need for the latter 
kind of stability (i.e., social approval or sanction) the more fixed or 
rigid will be the individual's attitudes and convictions. 
Scope of the study. This study represents one part of a research 
project to study the integration of the teaching of science by tele-
vision into the elementary school program under provision of Public Law 
85-864, National Defense Education Act, Title VII. The present study 
reports the investigation of the effects of the over-all experimental 
design on the interests and attitudes of the subjects. 
The research utilized approximately 2600 children in 90 fifth 
grade classes in 23 towns and 7 cities randomly chosen from all avail-
able fifth grade classes in some 30 participating communities within a 
fifty-mile radius of Boston. The study required the training of 24 of 
the ninety teachers in the utilization of educational television in the 
elementary curriculum; the training of another 24 teachers in the imple-
mentation of natural science instruction in the elementary grades; the 
provision of "no special training" for another 24 teachers; and desig-
nation of the remaining 18 teachers as control teachers. Testing was 
conducted in the fall, the winter and the spring in conjunction with 
the reception by the ninety classes of a series of thirty televised 
natural science programs during the period October, 1959 through May, 
1960. 
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Aims or objectives of the study. 1. What is the effect upon pupil 
interest in science, pupil attitude toward science, pupil leisure-time 
activities, and pupil television-viewing habits of each of the follow-
ing variables: 
a. Specialized training of the teachers in 
(1) implementation of science in the elementary school program 
(2) utilization of television in teaching in the elementary 
school 
b. Interest of the teacher in science as measured by a standard-
ized interest inventory 
c. The use of the series of thirty televised programs in natural 
science 
(1) as an initiating activity to a unit of learning 
(2) as a terminating activity to a unit of learning 
d. Pupil participation effected as 
(1) development of individual projects in natural science 
(2) common class assignment of pupil activity in natural science 
e. Use by teachers of 
(1) study guides prepared for use in conjunction with the pro-
grams 
(2) independent direction of class activities in conjunction 
with the programs 
f. The interaction of two or more of these variables. 
2. What is the relationship to each of the dependent variables of se-
lected idiographic data; e.g., sex, intelligence, parental occupation. 
3. What is the interrelationship of attitude type (positive, negative, 
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uncertain) and the degree and direction of attitude change (flex-
ibility); and what is the relationship of both attitude type and at-
titude change to each of the following: 
a. Discrepancy scores on initial test of attitude toward 
science; i.e., the difference between: 
(1) objective reality and pupil beliefs 
(2) pupil beliefs and pupil attitude 
(3) pupil beliefs and cultural stereotype 
(4) pupil attitude and cultural values 
(5) total value of discrepancy scores 
b. Selected idiographic data; e.g., sex, intelligence, parental 
occupation 
4. What is the relationship of attitude structure to each of the following: 
a. Interest in science 
b. Leisure-time activities 
c. Television-viewing habits 
5. What is the interrelationship of attitude structure and other major 
measures of behavior: 
a. Achievement 
b. Scientific reasoning 
In order to approach and hopefully to realize the foregoing objec-
tives of the study, the following instruments were constructed and em-
ployed to gather the necessary data. Each instrument together with the 
rationale for its construction is discussed in greater detail in Chap-
ter III. 
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Two attitude tests were constructed, one to identify pupil percep-
tions of and beliefs about scientists and scientific pursuits, and the 
other to identify pupil values or attitudes toward the values implicit 
in essence in the items used in the first instrument. 
A triadic forty-item forced-choice instrument with rotating occur-
rence of items representative of each of five interest areas was con-
structed to inventory expressed interest of. subjects with regard to 
scientific-, athletic-, mechanical-, humanitarian-, and literary-oriented 
activities. 
An activity check list was constructed to inventory pupil par-
ticipation in a variety of leisure-time pursuits such as sports, hobbies, 
mass media, active and passive games. 
A check list of programs actually televised on local channels 
was constructed to inventory pupil television-viewing habits. 
CHAPTER II 
REVIEW OF RELATED RESEARCH 
Television: General Effects. In a dual endeavor--a review of 
significant research on the influences of television on the American 
culture and a projection of future orientations and directions for com-
munications research--McPhee (1953) concludes that the identification 
of the important effects from the mass media (in general) will be a 
long and slow process because the ultimate effects may be spread over 
a long period in complex manner, creating difficulties in isolation and 
measurement. A few very broad generalizations can be drawn from McPhee's 
review, however, even if they must be taken only as indications rather 
than conclusions: Mass communication appears to canalize existing pre-
dispositions rather than change them; i.e., people expose themselves 
to programs in line with their existing predispositions. Thus, the 
mass media would seem to hold more promise in the reinforcement of 
present knowledge and attitudes than in their modification. Neverthe-
less, there is reason to believe that a face-to-face follow-up of the 
exposure to mass communication can enhance its potential for selling 
ideas or modifying attitudes or behavior. If self-selection is a prob-
lem of home viewing (in the sense of compounding the restrictive effects 
of predispositions), consideration should be given to the possibility 
that there may be a selective-perception counterpart in the classroom 
viewer. 
-12-
"The experiments indicate we often distort the things we 
see toward the way (a) we want to see them, (b) we have been 
accustomed to seeing them, and (c) we expect to.be rewarded 
for seeing them. These distortions often represent, of course, 
major barriers to co111111Unication of the 'true' facts.".!/ 
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The penchant for mass communication to intensify existing attitudes 
and behavior rather than alter them is illustrated by the results ob-
tained by Himmelweit et al (1958) in an attempt to isolate and put into 
a measureable form some of the effects of television viewing on the 
child. For example, they found among 10-11 and 13-14 year old viewers 
in four English cities that the higher the child's intelligence the 
less was his viewing; for the average child, passive indoor viewing took 
second place to active outdoor play and (for the adolescents) social 
activities; where parents were selective and moderate viewers, the chil-
dren also tended to view relatively little; book reading among the 
bright children was little affected and the dull children read very 
little in any case. With regard to the adjustment in the child's 
leisure-time pattern brought about by the introduction of television, 
the data from the foregoing study indicated that "room was made for 
viewing, not by a proportionate reduction of all leisure activities, 
but by selective reduction, some being drastically reduced, others 
1:.1 
hardly at all." 
Television as Educational Medium. On March 28, 1958, the first 
telecast of the "21-Inch Classroom" was viewed by educational adminis-
.!/McPhee (1953) pp. 7-8. 
£/Himmelweit et al (1958) p. 398. 
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trators in an estimated 75 cities and towns in eastern Massachusetts. 
The curious, but noncommittal, attitude of most of these early viewers 
has since developed into an enthusiastic support which finds practically 
every city and town in eastern Massachusetts participating in the in-
school television project, represented by the Eastern Massachusetts 
Council for School Television (Kupperstein, 1959). The production 
medium through which in-school television hss been realized is WGBH-TV, 
Boston's educational Channel 2. It was early decided by the Eastern 
Massachusetts Council that not only did the elementary school program 
have the ideal flexibility of schedule and variety of subject areas to 
take best advantage of in-school telecasting, but that it also had the 
greatest need for supplementary material, 
Since the presentation of the pilot series in physical science for 
the sixth grade, it has been the policy of the Eastern Massachusetts 
Council to avoid direct teaching by television, rather conceiving of 
each series of programs as supplementary to the curriculum, providing 
new, enriching, and motivating experiences for the children. Utiliza-
tion has always remained the province of the classroom teacher. The 
study guides prepared in connection with each series, outlining the 
content of each program and suggesting activities for use before and 
after each telecast, provide the classroom teacher with the opportunity 
to integrate the programs as he or she sees fit into projected lesson 
plans for the subject. It has, throughout, been the opinion of the 
school television administrators that election to use the programs in 
connection with any class or subject, and the specific mode of utiliza-
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tion and integration of the programs, would remain the prerogative of 
the classroom teacher. (Because of this policy, there has therefore 
been little or no assistance given to the classroom teacher in the 
utilization of in-school television or in the integration of a partie-
ular series into the already existing format or plans for classroom 
instruction.) 
The fall of 1959 found the Massachusetts Council for School Tele-
vision with the experience of a series in Physical Science for Grade 
Six, a Natural Science series for Grade Five, Social Studies for Grade 
Four, Literature for Grade Three, and Music for Grade Two, a series of 
Art lessons for the elementary grades, and a series of motivating field 
trips for lower primary grades; and before them, the challenge of a new 
series in natural science, an elementary French series, a program series 
in World Affairs for the secondary school level, and a kinescoped series 
of Safe Driving lessons to be used in conjunction with live programs of 
local instruction. "There remains a pressing need for assessment of 
the project. As yet there are no rules for determining the correct 
subject areas or the appropriate length and frequency of school pro-
grams; nor is there yet in the project a very precise system of evalua-
2./ 
tion." 
Levenson and Stashiff (1945, 1952) see the mass communications 
media as making the following contributions (among others) to teaching: 
(a) timeliness, (b) conquering of space, (c) giving students a sense 
J/Kupperstein (1959) p. 13, 
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of participation, (d) an emotional force in the creation of desirable 
attitudes, (e) added authority to content, (f) development of discrim-
ination, (g) integration of the learner's experiences, (h) a challenge 
to dogmatic teaching, (i) an aid in continuous curriculum revision, 
(j) the "up-grading" of teaching, (k) interpretation of the schools to 
the collllllllnity, "The value of the program is dependent to a large degree 
upon the use the classroom teacher makes of it. It is evident that [the 
mass media] will never supplant the teacher; the most it can do is sup-
plement and reinforce her efforts."!±/ 
Actually, the use of the mass media for education promises to com-
plicate rather than simplify or reduce the role of the classroom teacher. 
By its very nature, provision for individual differences through mass 
education is virtually impossible--provision for different follow-ups 
and different levels of integration of the program into the course con-
tent is an essential function of the individual teacher. 
In a review of audio-visual collllllllnication research, Allen (1956) 
concluded that there was a considerable body of research evidence that 
audio-visual materials can make a contribution to effective learning, 
but that evidence on when such materials are most appropriately used 
is lacking. Kumata (1956) compiled an extensive inventory of research 
on instructional television which provides the following data: (1) 
students do learn from television; (2) students learning via television 
have done as well, on the whole, and sometimes somewhat better, as 
!±/Levenson and Stashiff (1945, 1952) p. 23. 
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other students; (3) forgetting seems to be related to the amount learned 
rather than the medium through which learning occurred (the longest 
period of retention subjected to test was eight months); (4) most studies 
found little difference in achievement as a result of different methods 
of teaching employed with television; (5} certain military studies gen-
erally revealed that the poorer students did better with television 
than without and made greater relative gains than did the better stu-
dents (the better students learn well regardless of the medium through 
which they acquire information) although later studies have not cor-
roborated this finding; (6) intercommunication (between TV teacher and 
TV students) apparently doesn't increase learning to a significant degree; 
(7) televised instruction proved superior for the learning of interrela-
tionships among parts of equipment, for paired-associate or rote learn-
ing, for recognition training, and for the manipulation of small pieces 
of equipment; and (8) nothing definitive has come out of the research 
thus far on the role of attitudes in learning by television. 
The objectives of a National Association of Educational Broad-
casters seminar held in 1957 (Tyler, 1957) were at least threefold: 
(1) to categorize research in broadcasting, that is, as basic or action 
research; (2) to identify needed research in educational broadcasting, 
both immediate and long-range; and (3) to classify the problems inherent 
in such research: the media and messages, the audiences, and the ef-
fects. Within this framework, certain questions suggest themselves: 
1. What recognized educational needs exist for which there are 
not teachers available (especially in specialized fields) 
or that teachers, because of locale or time, cannot meet; 
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or what developments are there with which they cannot keep up? 
2. What parts, segments or lessons lend themselves to lecture-
demonstration so as to free teachers for more individualized 
instruction? 
3. Can a master teacher on television accomplish more than a 
pedestrian teacher in the classroom, and in what possible 
areas? 
4. What are the characteristics of the successful TV teacher? 
5. How do students respond to the TV teacher as compared to the 
live teacher? 
6. How do students and classroom teachers conceive of their 
roles in connection with TV teaching? 
7. What are the content, performance, production, and audience 
variables which influence attentiveness and acquisition of 
knowledge, skills, and attitudes from TV? 
8. What new instruments and devices must be designed to measure 
change in cognitive behavior (levels of information--facts, 
concepts, understandings--, skills in self-directed~ learn-
ing, problem-solving ability); transfer and generalization 
(incidental behavior as an index of some aspect of cognitive 
effect); and affective behavior (attitudes, self-concepts, 
interests, stereotypes, adjustments, appreciations, discrim-
inations, sensitivities, and values)1 New techniques are 
needed to evaluate affective changes. 
The seminar participants concluded that research involving affective 
behavior, critical thinking, and problem solving aspects of cognitive 
behavior probably would make the greatest contribution at this time to 
understanding and more effective use of the educational mass media. 
From a report on a National Education Association seminar on the 
role of television in instruction comes the warning to educators not to 
think of television as a panacea. "They [educators] must appraise tele-
vision forthrightly and constructively in order to understand its 
strengths and weaknesses and explore fully its potential contributions 
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to education. Used in the classroom, television can be a powerful 
means of communicating knowledge and attitudes, helping to provide 
pupils with an improved environment for learning [but] .••• exposure to 
television does not itself constitute education. The values of all 
instructional activities must be judged by the learnings they produce 
--instruction is judged effective or ineffective only in the light of 
the understandings, attitudes, and beliefs the student acquires."-2./ 
The aforementioned seminar participants listed some of the ways in 
which they thought television could make a contribution to better edu-
cation:§/ 
1. Providing motivation and stimulation. Television can be a 
key to new doors, providing an insight into interests other-
wise unknown. Through television learners can be motivated 
to undertake a new unit of study or be stimulated to dis-
cover the ''why" of a phenomenon. 
2. Developing attitudes. Because of its immediacy and its per-
sonal quality, television can be particularly valuable in 
providing concrete experiences which will help to mold con-
structive attitudes •••. some of the highly intangible, vitally 
important attitudes which can be directed through televised 
images .••• 
3. Developing intellectual skills. Television can serve as one 
means of helping pupils learn to analyze component parts of 
a problem and understand the steps of problem solving •••. [so 
that]students may learn to evaluate conflicting ideas and to 
detect distortions, misstatements, and propaganda techniques. 
It can serve as one means of acquiring data on a subject or 
problem. 
4. Demonstrating processes. Through its ability to provide close-
ups and to focus on step-by-step procedures, television may be 
1/Television in Instruction: An appraisal. Department of Audio-Visual 
Instruction, National Education Association, Washington, D. C., 1958, 
pp. 7-9. 
£/Ibid. pp. 12-14. 
used with success in demonstrations, e.g. science tech-
niques and experiments, as well as experiences unavailable 
or too dangerous for field trips. 
5. Providing information and experiences. Television offers 
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a tremendous potential for presenting a variety of informa-
tion and resources which often would not otherwise be avail-
able. These experiences may motivate learning, stimulate 
creative activity, provide a common background of information, 
or promote problem solving and critical thinking. They may 
also contribute to building desirable attitudes--not only 
towards learning itself, but also towards the realization 
of personal and social goals. 
6. Challenging pupils to assume more responsibility for their 
own learning. Through its ability to present such a diver-
sity of new experiences, instructional television can often 
provide the impetus for learners to go forward on their own, 
exploring ideas and facts which interest them. 
Accompanying this optimistic side of the picture is a warning as 
to the limitations of television for instruction: the fact that tele-
vision is primarily one-way communication; that by its very nature, it 
is limited to exposition; and that it therefore does not offer many of 
the opportunities for interaction between student and teacher which are 
so essential to effective learning. For instance, the instructional 
staff of the Hagerstown, Maryland, closed-circuit television project, 
in analyzing television in relation to the learning process, agreed 
7/ 
that television cannot effectively do these things:-
1. Lead classroom discussions. 
2. Clarify immediate misunderstandings stemming from material 
presented in a television lesson. 
3. Supervise activities growing out of a lesson. 
4. Recognize and care for individual differences. 
5. Supervise needed practice in skills. 
6. Develop problem-solving capacities. 
l/op. cit. p. 14. 
7. Provide remedial teaching. 
8, Help pupils do something about the things they have learned. 
8/ Furthermore,-
"Education is concerned with the growth and development 
of human beings, all of whom are unique in many different ways. 
Wisdom dictates that we proceed with caution when we attempt 
to apply a mechanistic solution to a process which requires 
the wisest and most flexible kind of adaptation to individual 
needs. In short, television if wisely used as a tool of in-
struction, can make important contributions toward extending 
and improving education. But it can by no means perform the 
total teaching job, Education remains a composite process of 
learners, teachers, materials, media of communication, and 
physical equipment. All must be present in appropriate quan-
tity and quality for effective learning to occur." 
21 
Discussing the "road blocks" to the general use of television in 
the school program, Stoddard (1957) mentions cost, facilities, integra-
tion, and TV teachers as the main problems, Relatively less use has 
been made of television as an integral part of instruction at the school 
level (as opposed to the college level), Stoddard suggests that this 
may be due to three factors: (1) the fear that education by television 
employs a passive response which precludes participation by the learner; 
(2) the fact that school organization, buildings, and other facilities 
are adapted to uniform sized classes using conventional recitation 
methods; and (3) the problems encountered (or anticipated) in an attempt 
to make television instruction a regular, integral part of the school 
program. 
Dividing learning into two phases, the first the gathering of raw 
materials through the senses, and the second, turning these raw materials 
§./Op. cit. p. 15. 
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of sensation into knowledge and wisdom, Stoddard emphasizes that teach-
ing involves both helping people to learn to use their senses more ef-
fectively (perception) and to learn how to follow up their perceptions 
by doing something about them (thinking). "Careful experimentation and 
evaluation are needed before the potentialities of television for deal-
ing with both types of learning can be determined. Television may be 
adapted as a means for promoting all types and phases of learning, if 
9/ 
we can learn how to use it effectively."-
This proposal is made by Stoddard: Experimentation should be 
undertaken to determine (1) if there is some way to use television in 
the schools so as to substitute for and reduce some of the things the 
regular classroom teacher must do so that she may do a better and more 
efficient job in those areas where personal, face-to-face interaction 
is essential; (2) which kinds of learning experiences are most effec-
tively presented via television; and (3) whether high-quality teaching 
can be achieved with fewer trained teachers than are usually found in 
the school organization. 
Reporting on the actual in-school use of television throughout a 
whole system, Superintendent of Schools Calvin E. Gross, Pittsburgh, 
Pennsylvania, listed seven advantages of the telecasts to pupils and 
10/ teachers:-
"1. Bringing to the classroom courses which the school does not 
offer. 
2/Stoddard (1957) p. 39. 
10/Gross (1959) pp. 11-12. 
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2. Satisfying certain special needs of a school. 
3. Bringing enrichment to a course already offered. 
4. Spreading quality instruction over a broad base. 
5. Providing in-service training for participating teachers. 
6. Stimulating students to greater activity. 
7. Functioning as a powerful public relations adjunct." 
Television will never replace the classroom teacher, Gross main-
tains; however, this conviction need not restrict investigation of what 
things television will do best. 
Dunham, Lowdermilk and Broderick (1958), evaluating television as 
a supplementary and enriching experience in the regular school program, 
feel that the most effective utilization of television must wait upon 
the understanding of the relationship of the medium to the teaching-
learning process as a whole. They conceive of television as "only one 
of a wide range of promising tools dedgned to improve teaching. When 
properly used it offers great opportunities for improving learning. 
The ability of a program to communicate ideas, concepts, and principles, 
to create appreciations, and to stimulate pupil investigation, are the 
measures by which the program's contributions to the learning process 
are determined. ,g! 
The above writers report evidence that television programs stim-
ulate increased reading, particularly when the program raises questions 
which can be answered by books, and when the teacher helps the child to 
make the association between the questions and books as a means of satis-
fying his curiosity. Television is a valuable aid in science teaching--
the understanding of a phenomenon which might require many hours of 
l!_/Dunham, Lowdermilk and Broderick (1958) p. 27. 
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lecturing, or studying or reading on the part of the learner, can often 
be attained in a few minutes of direct experience provided on television. 
Science is included in the television-for-classroom-enrichment planning 
in almost all communities utilizing the medium. Finally, they report 
no evidence that questionable attitudes could be traced to television 
viewing; in fact, television viewing apparently had no significant ef-
fect in the forming or changing of attitudes. Where there is high spec-
tator involvement and identification there may be vicarious emotional 
release and existing attitudes may come to the surface, rather than new 
attitudes being created. 
Reports from specific research endeavors. During the past five or 
six years, the Fund for the Advancement of Education and the Ford Founda-
tion have provided financial support for more than fifty different exper-
iments at the school and college levels involving the use of television 
as a medium of instruction, with an eye to meeting important educational 
problems, in particular the problem created by the growing number of 
students and the continuing shortage of able teachers. The primary 
focus of these experiments has been on multiplying the effectiveness 
of able teachers. Of these experimental projects, only a few were con-
cerned with learning at the elementary school level and learning was 
measured almost exclusively in terms of gains in information within 
specific subject-matter areas. 
In Alabama, 16,000 students in 222 elementary and secondary schools 
viewed television as a regular part of their class activities; in south-
western Indiana, 16 school systems received televised instruction; in 
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Washington County, Maryland, 48 schools in the county were linked up 
with closed-circuit television instruction in 39 courses at all grade 
levels. "Although it is too early to draw any final conclusions about 
television's ultimate role in education, the results of the experimenta-
tion to date have been very encouraging. These results show, among 
other things, that students at both the school and college level learn 
as much--and in some cases significantly more--from televised instruc-
tion as from conventional instruction. The usual finding from most of 
the experiments has been that there is no significant difference in 
achievement between students in television classes and comparable stu-
dents in regular classes."121 Generally these studies seem to involve 
large classes--direct teaching and/or team teaching--and sometimes 
closed-circuit television. Consistently, evaluation has taken the form 
of achievement tests. 
In a study to determine the effectiveness of teaching nineh·grade 
science by television, Champa (1958) found significant differences in 
gain in semester achievement between pre-test and post-test scores and 
an increased interest in pursuing more science on the part of the ex-
perimental group receiving televised instruction. 
Practically without exception, the data reported from the various 
experimental uses of instructional television around the country consist 
of results compiled on the basis of subject-matter tests. The learning 
of subject matter is, of course, only one of the objectives of an educa-
12/Teaching by Television: A report from the Ford Foundation and the 
Fund for the Advancement of Education, May, 1959. 
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tional program. Other outcomes do not lend themselves as readily to 
paper and pencil test, however. Development of attitudes, problem-
solving ability, human relations, improvement of study skills, all are 
not measured by the tests used by the experimental projects reporting 
to date. Whether pupils receiving instruction by television did as well 
in these areas as in achievement is not as yet determined. 
Research on the teaching of science in the elementary grades. 
Studying the effectiveness of two methods of training teachers (lecture-
demonstration or individual-laboratory method) as reflected in the 
achievement, interests and attitudes of the classes subsequently taught 
by these teachers, Stefaniak's (1955) concern was with the development 
of a scientific attitude or approach to information. An attitudes in-
quiry form was administered to the pupils in February and a different 
form of the same test administered in May in science classes of teachers 
trained by two different methods. For each item there was provided "a 
response that competent critics can agree upon as best." The competent 
critics in this instance were a group of five science specialists in 
the education profession. The pupils responded to hypothetical informa-
tion with regard to its veracity, the objective being to avoid the pit-
falls of superstitition and mysticism, faulty thinking, and insufficient 
evidence. The pupils were also asked to indicate their degree of in-
terest in engaging in a variety of activities covering nine science 
areas; e.g., plants, animals, chemistry, astronomy, electricity, weather. 
Stefaniak's results showed that there was no significant differ-
ence between the two groups (differential teacher training) of fourth, 
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fifth, and sixth grade pupils from pre-test to post-test in scientific 
attitudes acquired. However, children did show a remarkable positive 
gain toward desirable adult attitudes (those of the competent critics) 
from pre-test to post-test in all attitudes tested. This was in con-
trast to the general agreement he found in the literature that changes 
in attitudes occur not as incidental to factual instruction but as a 
function of specific instruction in the development of the desired at-
titude. He also found a gradual loss of interest in science from grades 
four to six from the pre-test to the post-test, as indicated by pupil 
responses to the interest questionnaire. 
From his review of the literature relative to his study, Stefaniak 
concluded that in general teachers felt that they needed more training 
and materials (both availability of materials and training in the use 
of materials). Teachers' needs appear to be 
1. for more adequate background in science, 
2. for help in organizing a science course, 
3. for help in organizing a science program for elementary grades, 
4. for help in working out ways of using local environment in 
teaching science, and 
5. for help in developing usable science demonstrations for ele-
mentary grades. 
He suggests that the elementary science program could be improved by 
provision of science workshops and professional courses in methods and 
materials in elementary science instruction for elementary school 
teachers. 
In a study of the effects of encouraging pupils to develop their 
specialties in conjunction with regular classroom work, Durrell and 
Savignano (1956) found that boys' interests were decidedly in the areas 
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of science and mechanics, with somewhat less emphasis on social studies, 
animals-nature, and sports, while girls elected to specialize in the 
areas of animals, nature study, social studies, and applied arts. Al-
though this study reports no significant differences in achievement be-
tween pupils in those classes where specialties were encouraged and pu-
pils in classes where specialties were not encouraged, several incidental 
benefits were noted: the specialty groups proved superior in inter-
pupil relationships (reduction of social distance), employed their free 
time more purposefully, showed a favorable gain in work habits; and 
parents reported evidence of increased self-confidence, ability to work 
by oneself, information gains, wise use of time, and ability to work 
with others, as favorable outcomes. 
Finneran (1953) investigated the stability of the science interests 
of ninth grade students in general science; his results showed high 
stability of interests in four administrations of 28-item double ·forced-
choice (randomly rotated occurrence of pairings) instruments from 
September to June. Boys were most interested in energy and animal life 
and least interested in the human body and plant life; girls were most 
interested in astronomy and reproduction in animal life and least in-
terested in energy and weather. Finneran raises the question of how 
those areas in which the least interest was expressed can be made more 
interesting to students. 
Scientists and images of the scientist. Polling a nation-wide 
sample of high school students on their ideas and feelings about science 
and scientists, Remmers and Radler (1957) found that twenty-five per cent 
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of high school students think scientists are willing to sacrifice the 
welfare of others to further their own interests; twenty-eight per cent 
believe that scientists don't have time to enjoy life; thirty per cent 
declare that one can't raise a normal family and become a scientist; 
and thirty-five per cent believe that it is necessary to be a genius to 
be a good scientist. 
In a large-scale study with similar objectives, Mead and Metraux 
(1957) employed sentence-completion essays written by high school stu-
dents to determine attitudes toward and perceptions of science and sci-
entists, finding that the official image of the scientist, without per-
sonal career involvement, was highly favorable (correct); but as a choice 
for personal career, or choice for husband's career, very negative. Be-
cause the data collected from the 35,000 students wane analyzed class by 
class and school by school, the study has also provided implications 
for science te~ching as to the desirability of active participation 
rather than passive watching, as to the way the teacher's personality 
functions in the development of student attitudes toward science, and 
as to the effects upon a class of the presence of an exceptionally 
gifted classmate. 
On the basis of their data, Mead and Metraux make the following 
recommendations: 
1. The mass media share with the schools the responsibility 
for the current pppular image of the scientist. Changes 
in the image projected by the mass media can do much to 
help correct distorted perceptions provided the portrayals 
are realistic. 
2. Greater emphasis should be placed on the "real and human 
rewards of science--on the way in which scientists today 
work in groups, share common problems, and are neither 
'cogs in a machine 1 nor 1 lonely 1 and 'isolated. 1 " 
3. "The mass media could also help to break down the sense of 
discontinuity between the scientist and other men, by show-
ing science as a field of endeavor in which many skills, 
applied and pure, skills of observation and of patient and 
exact tabulation, flashes of insight, delight in the pure 
detail of handling a substance or a material, skills in 
orchestrating many talents and temperaments, are all im-
portant. This would help to bring about an understanding 
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of science as a part of life, not divorced from it, a vine-
yard in which there is a place for many kinds of workers. nl3/ 
Their results also suggest to Mead and Metraux the following 
changes which might be introduced in educational planning: 141 
"1. Encourage more participation and less passive watching in 
the classroom, less repeating of experiments the answers 
to which are already known; give more chance to the stu-
dents to feel that they are doing it themselves. 
2. Begin in the kindergarten and elementary grades to open 
children's eyes to the wonder and delight in the natural 
world, which can then supply the motive power for enjoy-
ment of intellectual life later. This would also estab-
lish the idea of science as concerned with living things 
and with immediate--as contrasted with distant--human 
values. 
3. Teach mathematical principles much earlier .•.• emphasize 
nonverbal awareness: let children rediscover mathematical 
principles for themselves. 
4. Emphasize group projects; let the students have an oppor-
tunity to see science as team work, where minds and skills 
of different sorts complement one another, 
5. Emphasize the need for teachers who enjoy and are pro-
ficient in science subjects, irrespective of the teacher's 
sex. 
13/Mead and Metraux (1957) p. 389. 
14/Ibid. p. 389. 
6. Change the teaching and counseling emphasis in schools 
which now discourage girls who are interested in science. 
7. De-emphasize individual representatives of science, both 
outstanding individuals like Einstein--whose uniqueness 
simply convinces most students that they can never be 
scientists--and the occasional genius-type child in a class. 
Instead, emphasize the sciences as fields, and the history 
of science as a great adventure of mankind as a whole. 
8. Avoid talking about the scientist, science, and the scien-
tific method. Use instead the names of the sciences--
biology, physics, physiology, psychology--and speak of what 
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a biologist or a physicist does and what the many different 
methods of science are--observation, measurement, hypothesis-
generating, hypothesis-testing, experimentation. 
9. Emphasize the life sciences and living things--not just 
laboratory animals, but also plants and animals in nature--
and living human beings •••. " 
Perception, Attitudes, and Rigidity as independent variables. 
Bills (1959) claims that the concept of student-centered education de-
rives from perceptual theory and that its basic assumption is that be-
havior is a function of perception. 
"That is, our behavior is consistent with the way we 
perceive the world to be when we behave. But perception 
itself is a function of many factors. The beliefs of a per-
son, including his beliefs about the nature of reality (that 
is, his knowledge plus what he believes is the truth), his 
faith, and his superstitions, his needs, values, attitudes, 
interests, experience, self-concept, concept of other people, 
role concepts and physiological status, all affect the struc-
ture of his perceptual field and, through this structure, his 
behavior. Regardless of the structure of the field, behavior 
is consistent with it. "15/ 
At another point, Bills discusses the flexibility-rigidity of the 
perceptual field: 161 
15/Bills (1959) p. 26. 
16/Ibid. p. 26. 
"People show an amazing diversity in their ability to 
maintain a flexible perceptual field. Sometimes there is 
32 
little relation between perception and present events. Often 
there is disagreement between perception and past experience. 
The values, attitudes, interests, and needs of a person may 
force the structure of the field. Likewise, a need to defend 
the self may lead to restriction, constriction, and lack of 
fluidity or flexibility in the perceptual field. An inability 
to change the structure of the perceptual field can result from 
a lack of opportunity or experience in making new differentia-
tions as well as a need to defend the present organization. 
Certainly the greater the need to defend oneself, the more rigid 
will be the field and the less appropriate will be responses to 
new situations .... The person whose perceptual field is labile 
and flexible, and who thus is able to make the unique response 
required by the newness of any situation, may be described as 
open to experience ••.. his present perceptions are not a dis-
tortion of his past experience; that is , he has the quality 
called congruence ..•• his experience is immediately available 
to him. 11 
Discussing perception from a communications point of view, Carpenter 
(1959) says, "They [communications theorists] describe the learner as 
interposing selective grid systems between the stimulus field and what-
ever subsequently happens that results in changed behavior. The grid 
systems are used by the learner to select, assort, and make decisions 
about what he will do with the stimuli coming in." " ..•. the stimulus 
field interacts with the learner's perceptual field; these interact, in 
turn, with the learner's cognitive field; the three fields interact with 
the learner's affective field; and the total interacts with the reper-
17/ 
toire of responses available to the particular learner.'.--
Murphy (1958) recognizes a fixity of perception as a function of 
one's experiences with stimuli: 181 
li/Carpenter (1959) pp. 12-13. 
18/Murphy (1958) pp. 54-55. 
"Each given sensory impression is linked with other 
sensory impressions simultaneous with it, preceding it, or 
following it; and in time, clusters of associated sense im-
pressions are formed. Each new experience is in part de-
termined by that which is already there. 
"This is the primary basis for the universal phenomenon 
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of judging in terms of what we already know--the process to 
which political scientists and psychologists apply the term 
stereotyping. One interprets in the light of past experience .•.. 
This is an expectation and anticipation that gives meaning, 
and, unless frustrated through the failure of the object to 
conform, confirms the experience and strengthens the stereo-
type for further use. 
"This means that not only recall and thought but the very 
process of perception is itself warped from the beginning by 
prior experience. One sees and hears in terms of one's expec-
tations--expectations that are almost never free of affective 
coloring." 
In his discussion of the nature and measurement of attitudes, 
19/ 
Remmers (1954) provides the following definition of attitudes:--
"The ways of looking at things and persons, forms of 
readiness, approaching and withdrawing behavior, feelings 
of rightness and wrongness, and liking and disliking for 
objects or values differ from emotions though they are re-
lated to them. They have been fused in the working concept 
of attitude which may be defined as an affectively toned 
idea or group of ideas predisposing the organism to action 
with reference to specific attitude objects ...• attitudes 
are theoretically a component of all behavior, overt or 
covert. 
"As thus defined the number of identifiable attitudes is 
the same as the number of things to which the organism can 
respond, and the concept is coterminous with, or closely re-
lated to, a considerable number of other psychological con-
cepts, such as interests, appreciations, motives, mores, 
morality, morale, ideals, complexes (in the psychoanalytic 
sense), values, prejudices, fears, sentiments, loyalties, 
ideologies, character, and the like. From the point of view 
of society the system of morals and customs in operation is 
the social attitudes which constitute the matrix of attitude 
19/Remmers (1954) pp. 3-4. 
patterns of the individuals in the society. From the point 
of view of the individual, attitudes constitute the indi-
vidual's own evaluation of his conduct and desires in rela-
tion to the system of social values as he understands them." 
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Some means of quantification is required to treat attitudes scien-
tifically. In most instances, it is opinions, or expressed attitudes, 
that are actually measured. Remmers cautions that opinions may deviate 
from underlying attitudes with or without the awareness of the subject 
[or the investigator}. The assumptions implicit in attempts to measure 
attitudes are these, according to Remmers: 201 "that attitudes are meas-
ureable, that they vary along a linear continuum, that measurable atti-
tudes are common to the group, and that they are held by many people. 
Limitations of attitude measurements not implicit in these assumptions 
include the fact that they may be temporary and changeable and subject 
to rationalization and deception." 
On the subject of the influence of attitudes on behavior, Remmers 
notes that "the realization is rapidly growing that attitudes, the way 
individuals and groups feel about the various aspects of their world, 
are probably more determinative of behavior than mere cognitive under-
standing of this world. When this is granted, the importance and value 
21/ 
of attitude measurement becomes at once obvious.•~ 
Remmers also offers the following definitions which seem not in-
22/ 
compatible with the theme of the present study:--
20/Remmers (1954) p. 7. 
21/Ibid, p. 15. 
22/Ibid. pp. 162-164. 
"Interests as observed are presumably the reflection of 
attractions and aversions in our behavior of our feelings of 
pleasantness and unpleasantness, likes and dislikes. In terms 
of action they are characterized by seeking-acceptance at one 
end of the scale and by avoidance-rejection at the other. 
"A distinction may be made between attitudes and interests 
in that the latter merely indicate the degree to which the in-
dividual prefers to hold an object before his consciousness 
[contemplation of the object], whether he acts approvingly or 
disapprovingly toward the object, while attitudes indicate his 
reaction in terms of its direction, pleasantness or unpleasant-
ness, agreement or disagreement [reaction upon contemplating 
the object]. 
"Values may be thought of as the interiorized m:Jres--the 
subjective appreciation of what is good, worthwhile, excellent 
behavior. This holds for the culture or subculture with which 
the individual identifies himself. Mores are the ways of doing 
things which are current in a society to satisfy human need and 
desires, together with faiths, notions, codes, and standards of 
well-living which inhere in those ways •..• " 
35 
Starting with Doob's231 analysis of attitudes: "An attitude is an 
implicit response •..• which is considered socially significant in the 
individual's society. The learning process, therefore, is crucial to 
an understanding of the behavior of attitudes," Staats and Staats 
(1958) conclude that if attitudes are to be considered responses, then 
the learning process should be the same as for other responses; for ex-
ample, the principles of classical conditioning should apply to atti-
tudes. They go beyond this, and, in agreement with Mowrer (1954) and 
Osgood (1952), classify meaning as a response. Attitude is classified 
as "evaluative meaning." Their experimental thesis was that attitudes 
already elicited by socially significant verbal stimuli can be changed 
through classical conditioning, using other words as unconditioned 
23/Doob, L., "The Behavior of Attitudes," Psychological Review, 1947, 
54, p. 144. 
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stimuli. They found that conditioning of words representing national-
ities was significant at better than .05 and conditioning of names was 
significant at better than .01. There is no evidence included that 
behavior toward the object (e.g., person of a particular nationality) 
would be changed; the results pertain to the subject's attitudinal re-
sponse to the sign for the object. However, they do suggest that other 
evidence appears to support the conclusion that such responses do gen-
eralize to the object. 
Festinger (1950) points out that people have a need for social 
reality (a need to depend upon information provided directly or indirectly 
by others) to the degree that one's first-hand information is inadequate. 
"Forces to conform which are created by a person's need for social real-
ity have their source in his desire to make an appropriate rather than 
an inappropriate response, or to perceive the world accurately rather 
. 24/ than 1naccurately."- Jackson and Saltzstein (1958), under experi-
mental conditions which created an enhanced need for social reality, 
found a high level of conformity behavior among nonaccepted subjects. 
Those subjects who perceived actual rejection rather than merely non-
acceptance manifested a need for social reassurance. The investigators 
suggest that these subjects had forces acting upon them to regain group 
membership by identifying with its members and conforming to their judg-
ments, 
Cohen, Brehm, and Fleming (1958) report an experiment which they 
claim illustrates some of the processes involved in creating and reducing 
24/Festinger (1950) p. 271. 
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psychological dissonance and the implications of such dissonance for 
attitude change in situations calling for compliance. It was their 
hypothesis that increased justification for taking an opinion position 
discrepant from one's private opinion would lead to decreased dis-
sonance and consequently decreased attitude change toward the discrepant 
position. Subjects were asked to write an essay taking a stand opposite 
to their initial opinion an a given issue. One group was then given a 
number of reasons for compliance with the request (high justification 
condition). For another group (low justification condition) subjects 
were given no detailed justification for writing the essay. Attitude 
change was determined from a post-experiment questionnaire. Because of 
the forceful nature of the experimental situation which brought about 
general compliance, for the whole population low dissonance and there-
fore little attitude change were obtained. Post hoc analysis showed 
that high dissonance and high attitude change tended to be associated 
with the low justification condition; and in the high justification 
condition, variations in the strength of the induced behavior brought 
variations in dissonance and subsequent variations in attitude change 
toward the assumed position. The authors suggest their results be ac-
cepted with caution. 
A number of experiments where providing information was hypothesized 
to influence attitude shift have shown that those on the opposite ex-
treme from the communication are less likely than others to change at-
titudes in spite of the fact that the experimental procedure brought 
about a change in information structure. Peak and Morrison (1958) 
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conclude that "the selectivity that results from possessing certain 
25/ 
attitudes does not necessarily influence what is remembered."- But, 
they point out, this selectivity does have an effect on the assimila-
tion of information into the existing attitude structure. Peak and 
Morrison's study examined the relationship between attitude position 
and the acceptance of information into a structure, and the relation-
ship between certain personality characteristics and susceptibility to 
change pressure (using attitude toward segregation as the vehicle). 
Their hypotheses were that those who were against segregation would 
accept more antisegregation arguments and vice versa (verified); that 
those who hold extreme attitudes will possess more information about 
the object of these feelings than less involved persons, but that it 
is equally possible, however, that the highly informed person would 
take a moderate position because the pros and cons tend to cancel each 
other out. They found that differences in the amount of information 
were not significant; but, comparing extremes, they found that those 
holding attitudes most favorable possessed more information than those 
holding attitudes extremely opposed to segregation. They note, in this 
respect, that it is important that the total possibility for change is 
not limited by the availability of new information. Peak and Morrison 
propose that, while perception and retention of material may be affected 
by the congruence or compatibility between incoming information and 
existing knowledge, the element of compatibility is even more important 
in determining whether information will be accepted as part of an exist-
25/Peak and Morrison (1958) p. 127. 
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ing attitude structure--a person may hear and remember a piece of in-
formation which is contrary to his beliefs (as manifestations of an 
underlying attitude), but the communication may remain merely a rec-
ollection that a certain statement was made rather than being accepted 
as relevant to a personal position on the subject, unless the statement 
was to some degree consonant with an existing attitude. The study does 
not provide measures of pre- and post-change information between groups, 
but they conclude that the amount known is definitely related to the 
attitude position irrespective of the direction of change pressure and 
assume that individuals differ in the degree to which they can allow 
incongruent or dissonant information to exist within the same structure. 
Examination of their data within the conceptual framework of author-
itarianism reveals that the authoritarian syndrome becomes significant 
in its interaction with attitude position: (a) when subjects have low 
26/ F scores-- and are opposed to segregation, they know and accept more 
items supporting this view than do low F8 who favor segregation; (b) 
when subjects have high F scores and are opposed to segregation, they 
do not differ in the number of antisegregation items known or accepted 
from high Fs who take the opposite view--but these two groups do differ 
in the number of items favoring segregation, attitude position being 
correlated with amount of information supporting segregation in high Fs 
and with amount of information against segregation in low F8 • Peak and 
Morrison conclude that their results suggest differential sensitivity 
26/The California F. Scale: Adorno, T. W. et al (1950). 
40 
of persons with high and low F scores to the two kinds of information. 
"The small amount of prosegregation information produced 
by the high F who is against segregation and the small amount 
of antisegregation information produced by the low F who favors 
segregation results somehow from a neglect or denial of that 
kind of material which theoretically should be of most interest 
to these people. This interpretation implies that there is 
some sort of conflicting pressure for these people, operating 
to prevent acceptance of such information. It may be that 
some individuals maintain attitudes enforced by an important 
[personally relevantl social group even against the kind of 
personal predilection represented by the F scores."ll/ 
Analysis of the variations in information possessed by those with 
similar attitudes but different F scores reveals the following: (a) 
low Fs who are against segregation know and accept more total informa-
tion than do high Fs with similar attitudes; (b) low Fs who are in 
favor of segregation know fewer items of information than do high Fs 
with similar attitudes. The data again suggest that there is a tendency 
for certain individuals to neglect or deny the existence of certain in-
formation. 
"If incompatibility between F structure and attitude 
position implies conflicting pressures, then we would expect 
this observed reduction in the total amount of information 
known or accepted by people with such incompatibility. Not 
only do certain kinds of information appear to be repressed, 
but there is a general reduction of output by those with in-
compatible structures."28/ 
They found significantly more information, both accepted and known, 
in the group with compatible structures--high F prosegregation and low 
F antisegregation--than in the "incompatibles"--high F antisegregation 
and low F prosegregation. The latter group, receiving a communication 
Q/Peak and Morrison (1958) p. 132. 
28/Ibid. 
41 
incongruent with their attitude position but presumably consistent with 
their F scores, show no difference from controls in the amount of in-
formation known or accepted. Peak and Morrison conjecture that they 
exhibit resistance to pressures incongruent with their attitudes for the 
same reasons that they produce less information than the "compatibles"--
it becomes "apparent that both high and low Fs are disposed to defend 
against information incompatible with an adopted attitude, which is it-
29/ 
self in conflict with some aspect of the personality organization.'.--
Adorno et al (1950) define personality conceptually thus: 301 
"Personality is a more or less enduring organization of 
forces within the individual. These persisting forces of 
personality help to determine response in various situations, 
and it is thus to them that consistency of behavior--whether 
verbal or physical--is attributable. But behavior, however, 
consistent, is not the same thing as personality; personality 
lies behind behavior and within the individual, The forces 
of personality are not responses but readinesses !2£ response; 
whether or not a readiness will issue in overt expression de-
pends not only upon the situation of the moment but upon what 
other readinesses stand in opposition to it. Personality 
forces which are inhibited are on a deeper level than those 
which immediately and consistently express themselves in overt 
behavior." 
Furthermore, "since it will be granted that opinions, attitudes, 
and values depend upon human needs, and since personality is essentially 
an organization of needs, then personality may be regarded as a deter-
31/ 
minant of [ideological] preferences."-
Personality is not conceived as an ultimate determinant by Adorno 
29/0p. cit., p. 134. 
30/Adorno et al (1950) p. ~. 
31/Ibid. 
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et al; it is not a "given" with fixity which acts upon the environment, 
but rather an evolving dynamic structure which develops under the pres-
sure of socialization and which can never be considered apart from the 
social context wherein it occurs. This structure, although a product, 
is not a passive object of environmental forces but attains an autonomy 
which permits self-origination of action and selectivity of stimuli, 
patterns of which while malleable are often quite resistant to essen-
tial change. According to this, then, the earlier the environment 
forces exert a specific influence, the more profound will be the effects 
in shaping personality. 
"It seems clear then that an adequate approach to the 
problems before us [study of the authoritarian or anti-
democratic personality] must take into account both fixity 
and flexibility; it must regard the two not as mutually ex-
clusive categories but as the extremes of a single continuum 
along which human characteristics may be placed, and it must 
provide a basis for understanding the conditions which favor 
the one extreme or the other. Personality is a concept to 
account for relative permanence. But it may be emphasized 
again that personality is mainly a potential; it is a readi-
ness for behavior rather than behavior itself; although it 
consists in dispositions to behave in certain ways, the be-
havior that actually occurs will always depend on the ob-
jective situation. 
"There is reason to believe that individuals, out of 
their needs to conform and to belong and to believe, and 
through such devices as imitation and conditioning, often 
take over, more or less ready-made, the opinions, attitudes, 
and values that are characteristic of the groups in which 
they have membership. In some cases it might be that the 
individual merely repeats opinions which are taken for granted 
in his social milieu and which he has no reason to question; 
in other cases it might be that the individual has chosen to 
join a particular group because it stood for ideals with which 
he was already in sympathy. 
"Even when individuals are exposed during their formative 
years almost exclusively to a single, closely knit pattern of 
political, economic, social and religious ideas, it is found 
that some conform while others rebel, and it seems proper to 
inquire whether personality factors do not make the differ-
ence. "32/ 
The narrowing of perceptual sensitivity (increased selectivity) 
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with correspondingly increased specificity of response to stimuli per-
ceived as supportive to and congruent with an attitude and an increased 
tendency to reject stimuli which are incompatible with and/or threaten-
ing to the prevailing attitude structure can be characterized as a rigid-
ity syndrome. In the case of the child, the more nearly the attitude 
held is consistent with the values of the adult culture and the more 
nearly the child's beliefs and convictions, as exemplary of the atti-
tude, coincide with those of significant adults and with peers, presum-
ably the more resistant to change will the attitudes be, 
Because this narrowing of the perceptual field appears to be a 
cumulative function of the dynamic interaction of personality and social 
influences under specifiable circumstances, susceptibility to change 
pressure may decrease with time as a function of the individual's ex-
perienc$and his perception of his status in the social matrix. 
Murphy (1958) proposes that one explanation for the stability or 
rigidity of human nature is canalization--especially where it interferes 
with thinking and where it is a function of specific self-defense. 
Selection (of stimuli), interpretation, and action are specific to bio-
logical nature, but are further shaped and limited by the learning proc-
ess--in every instance of selection, interpretation and action the indi-
32/0p. cit,, pp. 7-10. 
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vidual is guided by the perceived consequences of past behavior. The 
learning process, itself, is somewhat culturally specific--different 
groups are called upon to solve different kinds of problems and they 
sometimes resolve what appear to be similar problems in different ways. 
Thus both internal and external conditions determine one's style of 
functioning in a social context. Because the object of self-reference 
is always evolved within a family and a community group through identi-
fication with significant figures, it is virtually impossible to imagine 
an instance where the importance of the group is not consciously or un-
consciously, directly or indirectly, overexaggerated. 
" ..•• our lives are cast in a cultural mold because, up to the 
present, this rather rigid kind of stability is the only one 
we have discovered. Indeed, until we find a new way, the proc-
ess that produces rigidity is absolutely essential to the 
achievement of a stable social order and a stable personal 
manner of functioning."33/ 
Murphy uses the term rigidity in the sense of a negation of curi-
osity, an inhibition of the search for the new; and the etiology of 
this rejection of the new and resistance to change he conceives of as 
lying at least in part within the cultural assumptions to which the in-
dividual is continually exposed in the socialization process. "It is 
characteristic of every social group to develop its own socially shared 
forms of 'loaded' perceiving and thinking .... built up through a great 
. 34/ deal of cons1stent social sharing."-
33/Murphy (1958) p. 92. 
34/Ibid., p. 120. 
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Even though these socially shared misinterpretations are certainly 
different in content and form from aberrant self-deceptions, they func-
tion similarly, but more subtly, and are le.ss amenable to rational per-
suasion .. 
"By and large, more cognitive distortion is achieved 
through social sharing than through psychotic processes 
within the individual ..•• it is possible for human beings to 
achieve an amazing clarity of viewpoint which springs not from 
contact with reality but from the need for protection from sur-
prises and ego injuries. The world of social immediacy--fre-
quently the world of the unstructured, the confused, the rapidly 
changing, the world of uncertain norms and of value conflicts--
is a world in which need-determined thinking reigns supreme."35/ 
Murphy maintains that contact with reality is an even more power-
ful need than escape or protection from reality. However, there is the 
danger that curiosity, this craving for contact with reality, will be 
narrowly defined, where freedom of inquiry is experienced perhaps within 
only a highly structured pseudoliberal situation, or within a single area. 
"The generalization of curiosity, however, is just as 
practicable as is the generalization of any other attitude, 
provided it be not left to chance, but systematically encour-
aged. The struggle of the mind to keep itself free from every 
sort of bondage--to remain curious, open, unsatiated in all 
its relations with nature--is tenfold more difficult than the 
cultivation of a stable, satisfying point of view, but a 
thousandfold more precious."36/ 
Ainsworth (1958) reviews the controversy as to whether rigidity is 
a situational phenomenon or a generalized personality characteristic: 
Luchins (1951)--using the water-jar Einstellung test--maintains that 
situational factors determine rigidity of performance of problem solv-
35/0p. cit., p. 120. 
36/Ibid., p. 126. 
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ing; on the other hand, Rokeach (1948) and others have tried to show 
that rigid behavior in the problem-solving situation can be ascribed to 
a generalized personality trait which precipitates rigidity of attitudes 
and behavior in a wide range of situations. It has also been suggested 
that rigidity is employed as a defense against anxiety. Eriksen and 
Eisenstein (1952) and Frenkel-Brunswik (1949) infer that chronically 
anxious individuals manifest generalized rigidity; while others such as 
Wesley (1954) treat both the anxiety and the rigidity which is employed 
to reduce it as situationally determined. Levitt (1956), in his review 
of the literature on this topic, and Ainsworth concur that there is no 
definitive research on the subject of rigidity to date. 
Using insecurity as a "bridge concept" between the two extremes 
commonly represented in the literature, Ainsworth offers these infer-
37/ 
ences:-
"1. Rigidity is attributable to insecurity, and problem-solving 
rigidity in particular can be ascribed to insecurity in the 
problem situation. 
2. Insecurity may be induced by the stressful properties of 
the situation, but the magnitude of insecurity may be due 
as much to the rearousing of a feeling experienced in other 
insecurity-producing situations as it is to the objective 
stressfulness of the present situation--the individual 
enters the problem situation with a feeling of insecurity 
already established. 
3. A situation which is not stressful for one individual may 
be perceived as stressful by another individual because, 
lacking experience, he feels inadequate to the situation, 
or because of situational similarity he generalizes his 
insecurity from a previously experienced stress situation. 
ll/Ainsworth (1958) pp. 67-68. 
4. Some individuals appear typically to enter a problem 
situation in an insecure condition or are made insecure 
more readily by the demands of the situation, and these 
individuals who display insecurity frequently and in a 
wide range 6f situations can be called characteristically 
insecure. 
5. Rigidity is believed to emerge as a defense against in-
security experienced in a particular situation, but this 
rigidity is linked to a generalized defensiveness only 
through the intervention of insecurity. 
6. The 'rigid personality' or the individual who manifests 
extreme defensiveness is not expected to be rigid in a 
problem situation unless the situation induces insecurity. 
If the defense mechanisms employed succeed in allaying 
insecurity, the individual may perform flexibly." 
From this theoretical position, Ainsworth derived the following 
38/ 
research hypotheses:--
"1. The more insecurity that the individual experiences in his 
general life adjustment, the more likely he is to behave 
rigidly in a problem-solving situation. The assumption 
here is that the individual may carry insecurity over from 
other situations to the problem situation. 
2. The experimental introduction of stress in the problem 
situation will increase the likelihood that the individual 
will behave rigidly therein; and the greater the stress 
the greater is the likelihood that he will behave rigidly. 
The assumption here is that the greater the stress the more 
insecure the individual will feel in the specific situation. 
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3. Defense mechanisms developed in general life adjustment are 
not directly related to rigid behavior in the problem-solving 
situation. To the extent that they are related to rigidity 
it is through insecurity operating as specified in the first 
hypothesis. 
4. The introduction of stress tends to act differentially, ac-
cording to the extent to which insecurity is experienced by 
the individual in general life adjustment. This hypothesis 
implies that the two independent variables of security and 
stress act together in affecting the dependent variable of 
rigidity." 
38/0p. cit., p. 68. 
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Using an Einstellung technique similar to that of Luchins (1951) 
and providing operational definitions and crite.ria for (1) experimentally 
induced stress, (2) rigidity, (3) insecurity, (4) defensiveness, and 
(5) general life adjustment, 391 Ainsworth reports the following re-
40/ 
sults:-
"1. Extreme rigidity is characteristic of the most insecure, 
is less ffequent in the moderately secure, and is still 
less manifest in the secure individuals. 
2. Rigidity in problem-solving is related to insecurity in 
general life adjustment. 
3. Rigidity is more frequent in the stress group than in the 
nonstress group; rigidity increases in frequency with in-
creasing stress (when rigidity is defined as failure to 
shift when the problem requires it for solution). 
4. Degree of rigidity in the problem-solving situation is not 
related to degree of defensiveness in general life adjust-
ment. 
5. The more insecure the person, the more likely it is that he 
will behave .rigidly under stress. However, there is no evi-
dence to support the hypothesis that incidence of rigidity 
will increase with increased stress--there was no regular 
tendency for flexibility to decrease with increasing stress." 
Ainsworth noticed that disorganization occurred to some degree 
under the stress of the problem-solving situation and he suggests the 
further hypothesis that "insecurity in problem-solving situations mani-
fests itself in tendencies toward a diffuse and disorganized response, 
and it is against these tendencies that rigidity acts as a defense. 
This does not imply a generalized rigidity factor characteristic of the 
39/0p. cit., pp. 68-69. 
40/Ibid., pp. 69-70. 
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41/ personality.·-
Meresko et al (1954) attempted to measure rigidity as it manifested 
itself in attitudes toward personal habits and to explore the relation-
ship between this rigidity and ideological correlates. By psychological 
rigidity they meant "a person's resistance, or lack of readiness, to be 
influenced by motivationally relevant stimulation in such a way as to 
adj.ust to his environment as effectively as his behavior-repertory per-
mits ...• [including] both defensive inhibition (resistance) and organic 
deficit (lack of readiness); both reactions to external stimulation and 
reactions to inner processes; both rigid cognitive functioning and/or 
42/ 
rigid action. •-
"The definition includes purposeful ignoring of distractions 
that are 'motivationally irrelevant,' as well as what Kounin 
describes as 'behavior rigidity' based on limited 'differen-
tiation' of 'behavior repertory' (including both knowledge and 
abilities). "43/ 
The authors feel that this conceptual formulation has greater use-
44/ 
fulness than some other, perhaps more limited, schema:--
"It embraces 'inappropriate perseveration of a set' as 
'resistance, or lack of readiness, to be influenced by a 
change in the situation,' It also embraces 'resistance, or 
lack of readiness, to be influenced' by relevant features 
of one situation considered by itself: 'intolerance of am-
biguity' and 'narrow-minded' concept formation based on 
resistance to surveying freely a whole that contains threat-
ening features, cognitive 'flight' from the crux of a situa-
tion into focus on isolated details, or into vagueness, 
formalistic overgeneralizations, or mysticism, and so on." 
41/0p. cit., p. 74. 
43/Ibid. 
42/Meresko et al (1954) p. 89. 
44/Ibid. 
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Garber (1955) in his experimental design investigates the follow-
ing characteristics of attitudes: direction: for-against; degree: 
favorable-unfavorable; intensity: degree of confidence with which stated; 
conscious-unconscious; and conflicting or inconsistent. Using a Likert-
45/ 
type scale-- calling for responses of~· false, and don't know (be-
liefs) and approve, disapprove, and don't~ (attitudes), Garber found 
46/ 
the following relationships held:--
"1. When a statement is believed true, retention of the state-
ment is enhanced. 
2. Approval tends to enhance retention and disapproval to in-
hibit retention, but not to a statistically significant level. 
3. When belief and attitude reinforce each other positively, 
there is positive facilitation of retention. 
4. When belief and attitude reinforce each other negatively, 
there is inhibition of retention. 
5. When belief and attitude are conflicting or inconsistent, 
the attitude dominates over the belief in influencing be-
havior." 
Cartwright (1957) in an exposition and evaluation of contemporary 
methodology in the study of social-psychological processes identifies 
two approaches to the characterization of attitudes in the current lit-
erature: one, attempting by statistical procedure to discover the di-
mension or structure of attitudes; the other, relying more on psycho-
logical theory, attempting to define the properties of constructs. Re-
garding the changing of attitudes, he reports that several researchers 
have emphasized the need to keep comprehension and acceptance of the 
45/Likert (1932) pp. 1-55. 
46/Garber (1955) p. 389. 
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communicated message operationally separate. There appears to be some 
confusion (or ambiguity) in the data reported, to the effect that con-
elusion drawing by the communicator facilitates attitude change, and 
that conclusion drawing produces greater comprehension of the intended 
conclusion but no greater change in attitude than does no-conclusion 
drawing. The confusion may lie in the fact that the measure of attitude 
change was also measuring comprehension. It has been shown that an at-
titudinal statement is retained better when the subjects approve of it 
and believe it to be true. Studies of resistance to attitude change 
tend recently to examine stabilized attitudes and opinions in the light 
of the subject's relations to other people. The hypothesis is offered 
that when "group-anchored" attitudes are exposed to counterpressures 
their resistance to change will be greater when the group has higher 
salience for the individual. 
"Current activity in the study of attitudes is indicative 
of the general trend in social psychology--the research activity 
is devoted heavily to theoretical problems, About 20 years ago, 
early work in this area consisted of devising and administering 
attitude tests. Relatively little was done with these data 
conceptually. Recently the descendants of this tradition have 
become busy administering one attitude test again and again to 
the same subjects. Current interest centers not so much on the 
responses as on the relationships among them. These relation-
ships, either among one subject's responses to different admin-
istrations of the same test, or among different subjects' re-
sponses to the test, are taken as indicators of higher order 
constructs."47/ 
Cartwright interprets this shift to higher order constructs as a 
sign of growing theoretical maturity. This change in research objectives 
has resulted in some confusion in the drawing of conclusions and impli-
47/Cartwright (1957) p. 211. 
lowtoa 0Divers1ty 
tio.ol of :ldu~tion 
-....._ l.illrary 
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cations from the data obtained. Accordingly as attention moves toward 
higher order constructs it moves away from descriptive research. There 
is increased interest in the functional relationships among constructs 
and relatively less concern with how attitudes are distributed in the 
population. A question such as, "Does salience of membership heighten 
resistance to change of group-anchored attitudes," is asked, for example, 
and an answer produced from the data, apparently as if it made no dif-
ference what population is the subject of the study. 
This conceptual and methodological development brings up a question 
which Cartwright feels has never been adequately answered: What is the 
proper approach to sampling when the objective is to determine functional 
relationships rather than the incidence of some attribute in a popula-
tion? He charges that current psychological research is not much better 
than the old "college-sophomore-sample" type, claiming the addition only 
of a few captive subjects from the military, from industry, or from the 
schools, very few results being based on random. samples of specific uni-
verses. The problem is either ignored in current research and findings 
stated in general terms or, making a gesture to recognition of the prob-
lem, it is stated that the results are not generalizable. Neither of 
these alternates is a solution to the difficulty. Even those researchers 
who are so fortunate as to have a random sample of some national popu-
lation should not be satisfied with a collection of national generali-
zations. Findings should be confirmed with a wide range of populations 
and by experimental manipulation of variables. It becomes clear that 
a defensible rationale to govern the way in which research findings are 
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to be generalized is called for. 
Summary. There are at least two theoretical issues inextricably 
interwoven with the present research endeavor; The first is the ques-
tion of the generality of psychological rigidity: (Ls rigidity a gen-
eralized personality and behavioral trait or is it situation-specific; 
if the former, what are the relevant causal agents, and if the latter, 
what are the relevant stimulus conditions; if a function of both, what 
are the relatively permanent structural characteristics and their eti-
ology, and what are the precipitating situational determinants--e.g., 
stress, threat, insecurity--which elicit behavioral manifestation of 
the underlying personality structure:. The second is the question of 
whether attitudes can be directly affected by a communication of a per-
suasive nature specifically designed to bring about a shift in attitude 
along a continuum with theoretical extremes at either end; or whether 
attitudes can be affected or a change or shift in attitude position on 
such a continuum be effected indirectly simply by exposure to motiva-
tionally relevant stimuli, without any attempt at direct persuasion to 
change existing position on the explicit or implicit issues involved. 
The very basic question which is pivotal to the other research questions 
is whether or not attitude development or change can be influenced in-
cidentally; i.e., without specific reference to the criterion attitude 
or the direction of desired change. 
It is the belief of the writer that, since attitudes (if correctly 
conceptualized herein) exist as conative (affective), not cognitive, 
structures, they can as well, or in fact even more effectively, be 
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influenced if approached on this level (the affective dimension) rather 
than on the informational level. The study by Peak and Morrison (1958) 
has shown that information does not in and of itself affect prevailing 
attitudes; and Staats and Staats (1958) propose, and have evidence, 
that classical conditioning is the method by which attitudes are de-
veloped and changed. 
Although there seems to be a relatively high degree of consistency 
or agreement in the theoretical use of the term attitude--at least there 
is intelligible communication among those who use it--the specific re-
search hypotheses in many instances do not seem to follow reasonably 
from the theoretical framework within which they occur; i.e., if atti-
tudes are indeed feeling states, conative rather than cognitive con-
structions, then why does experimental manipulation so often take the 
form of providing information with the serious intention of neutral-
izing, reversing, or intensifying existing attitudes or creating new 
ones, when by definition this is not the way attitudes are affected. 
This appears to be an area that really needs clarification and synthesis 
of theory and research methodology. 
CHAPTER III 
PROCEDURE 
Research proposal. In December, 1958, application was made to the 
Commissioner of Education, U. S. Department of Health, Education, and 
Welfare, for a grant to conduct research in the integration of the teach-
ing of science by television into the elementary school program, under 
Title VII, National Defense Education Act. Notification of approval of 
the grant was received in May, 1959, whereupon commenced the research 
project, of which this study represents one part. 
Test construction. Failing to find any suitable instruments al-
ready in existence, the task of constructing tests to measure attitude 
and interest status and change was undertaken in May and June of 1959. 
Interest Inventory: A preliminary form of the interest inventory, 
analogous in design and function to the Kuder Vocational Preference In-
ventory (Science Research Associates), was drafted. This instrument, 
containing 44 sets of triple-forced-choice items, was designed to in-
ventory expressed interest of subjects in each of five areas: Science, 
Mechanical, Athletic, Literary, and Humanitarian interest. These in-
terest areas were chosen on the assumption that the mechanical and 
athletic scales would have positive valence for boys, that the humani-
tarian and literary scales would have positive valence for girls, and 
that these scales would operate as controls allowing for change in the 
-55-
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science score as a function of the effect upon science interest of the 
experimental conditions obtaining between pre-test and post-test admin-
istrations of the instrument. The instrument was administered on a 
trial basis to a fourth, fifth, and sixth grade class in June, 1959. 
With the data thus collected, an item analysis was completed, and as a 
result of the item analysis, some undiscriminating choices were elim-
inated entirely; other choices were recombined, and the wording of the 
items changed in some instances to provide more appropriate fifth grade 
vocabulary. 
The Kuder-Richardson formula for determining reliability (the method 
1/ 
of rational equivalence)- [rll n tf' 2 ) (. v~t::....;,-_JP~I..... ) = ( - ) was applied to n:T" d"t2 
the items which constituted the preliminary form of the interest inven-
2/ 
Intercorrelations-
between the five scales, i.e., between total scores rank ordered on 
items in each of the five interest areas, revealed the following rela-
tionships: Science-Mechanical, f' = -. 23; Science-Athletic, ) = -. 26; 
Science-Humanitarian, f' = - .49; Science-Literary,)= - .65. 
The final form of the interest inventory, entitled '~hat I Would 
Rather Do" contained 40 sets of triple- forced choices in which 40 science-
interest items were paired alternately with 20 each of Athletic-, 
Mechanical-, Humanitarian-, and Literary-interest items in the follow-
ing manner: 
l/Wert, Neidt and Ahmann (1954) p. 334. 
1/Ibid., pp. 87-89. 
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(S) 1. a. Visit an aquarium with many kinds of fish 
(A) b. Visit a factory where sports equipment is made 
(H) c. Go shopping for articles to put in a first-aid kit 
(M) 2. a. Design and make model airplanes 
(S) b. Raise white mice for scientists 
(L) c. Collect rare stamps from all over the world 
Attitude Scale: In June, 1959, the following sentence-completion 
test was administered to a class of fourth, fifth, and sixth graders, 
respectively: 
READ THE FOLLOWING SENTENCES AND WRITE DOWN WHAT YOU THINK OF 
RIGHT NOW: 
1. When I grow up I would like work in which I 
2. When I think of a businessman I think of 
3. When I think of a scientist I think of 
4. When I think of a teacher I think of 
5. When I think of a mechanic I think of 
6. The thing I like most about scientists is 
7. The thing I dislike most about scientists is 
The responses given to these incomplete sentences were found to 
fall closely within the categories (positive, negative, and shared 
3/ images) found by Mead and Metraux- to be prevalent among high school 
students. 
A preliminary form of the attitude scale was constructed contain-
ing 66 statements, each prefaced by the phrase, "A SCIENTIST IS SOMEONE 
Will ... ," to which the subject was to respond first with TRUE, FALSE or 
DON'T KNOW, and then with GOOD, BAD or DOESN'T MATTER. The perceptions 
of scientists by high school students as reported by Mead and Metraux 
l/Mead and Metraux (1957) pp. 387-389. 
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and the responses to the sentence-completion test were the inspiration 
for the writing of the original 66 statements. Approximately one-half 
of the statements were designed to correspond to positive images of 
scientists and one-half to correspond to negative images of scientists 
(as revealed by the Mead and Metraux study), but presumably any or all 
of the statements could elicit a "Don't Know" or a "Doesn't Matter" 
response. After administration of the scale to a small sample of adults 
and children, it was deemed advisable to present the attitude scale in 
two forms: one, A-Scale, Part I-A, to measure attitudes (good, bad, 
doesn't matter responses); the other, A-Scale Part li-B, to measure be-
liefs (true, false, don't know responses). In addition, some statements 
of dubious significance were eliminated and other statements were edited, 
resulting in a final 60-item form of the attitude scale in two parts: 
Part I-A containing statements about people and things that people some-
times do, written in the active form, 
1. studying hard while in school 
2. living in a large home in a nice neighborhood 
3. working by oneself 
4. not dressing very well 
5. not spending much time with one's family; 
and Part II-B containing statements carrying the same connotation as in 
the first part, prefaced by the phrase "A SCIENTIST IS SOMEONE WHO ...• , " 
A SCIENTIST IS SOMEONE WID .... 
1. studied hard while in school 
2. lives in a large home in a nice neighborhood 
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3. works by himself 
4. doesn't dress very well 
5. doesn't spend much time with his family. 
Each part of the scale (60 items with the appropriate answer space 
designation) was printed on a separate IBM machine-scorable answer sheet. 
Function of the attitude scales and rationale for their construction. 
The attitude scales were designed {1) to determine the positive, negative, 
and uncertain characteristics of attitudes of the subjects toward science 
and scientists; (2) to determine the degree of discrepancy (disunity) 
between (a) objective realit~/ and pupil beliefs, (b) pupil beliefs 
5/ 
and pupil attitudes, (c) pupil beliefs and cultural stereotype- and 
6/ (d) pupil attitudes and cultural values;- (3) to derive hypothetical 
predictive scale types; and (4) to measure change in attitudes and be-
liefs from pre-test to post-test. 
The assumption is made that change in attitude will be a function 
not only of the experimental treatment of the subject but also a dynamic 
function of the subject's original attitude structure (identified scale 
type): 
(1) attitude type: 
(a) positive--ready to perceive, receive, react, accept, 
approve positively loaded statements 
(b) negative--reluctant to perceive, receive, react, accept, 
approve positively loaded statements 
(c) uncertain--nonselective or randomly selective of stimuli; 
inability or slowness to react due to intellectual diffi-
culty or lack of understanding; however, where the infor-
4/, 5/, 6/Marcus, George. Unpublished Master's Thesis, Boston Univer-
~ity~ School of Education, 1961. 
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mation is meaningful and comprehension is probable, there 
should be an increase in belief in the direction of the 
informational emphasis or loading (positive or negative, 
favorable or unfavorable), and in some instances the man-
ifestation of an attitude, again in the direction of the 
emphasis or loading of the presentation. 
(2) discrepancy score--cumulative lack of agreement between re-
sponses representing comparisons of objective reality with 
beliefs, beliefs with attitudes and with cultural stereotype, 
and attitudes with cultural values, 
(3) hypothetical predictive scale type: 
(a) stable, rigid--negatively correlated with a high discrep-
ancy score 
(b) flexible, fluid--positively correlated with high discrep-
ancy score 
(c) vacillating--no correlation with discrepancy score 
(4) stability is conceptualized as a function of low discrepancy 
between beliefs, attitudes, and objective reality; rigidity 
is conceptualized as a function of low discrepancy between 
beliefs and stereotype of the culture regarding scientists 
(the agreement among a representative sample of the population 
of adults on A-scale li-B as determined by an item analysis of 
their responsesJ and between attitude and cultural values (the 
agreement among a representative sample of the population of 
adults on A-scale I-A as determined by an item analysis of 
their responses), Both stability and rigidity are hypothesized 
to be developmental functions of experience and learning, 
therefore correlated with age and education as well as with 
certain idiographic data such as religious and national af-
filiation, area of residence, parental occupation, and prob-
ably correlated with intelligence and certain personality 
factors; the investigation of these hypotheses, however, does 
not lie within the scope of this particular study. 
Activity Check List: Lists of activities in which fifth grade 
youngsters could be expected to participate were written, incorporating 
the following main activity areas: Sports, such as baseball, bicycling, 
swimming; Collecting, such as stamps, butterflies, airplanes, photo-
graphs; Other Hobbies, such as making things, exploring; Television or 
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Radio Programs, by type, such as mystery, western, historical; Moving 
Pictures, also by type; Reading, books magazines, newspapers; Active 
Games and Passive Games, by themselves or with others; and Clubs and 
Organizations, such as Boy Scouts or Girl Scouts, 4-H Club. These lists 
were so designed that they could be printed on an IBM machine-scorable 
answer sheet, providing an answer space for each activity. The direc-
tions requested the subject to indicate those activities in which he 
had been engaged at least once during the previous week. 
Although the Activity Check List will provide a measure of mani-
fest interest which can be compared with expressed interest as measured 
by the interest inventory, its primary function is to provide a measure 
of ascendancy of activities related to television viewing and natural 
science, and the relationship to these pursuits of the experimental 
treatments. 
TV Check List: A check list containing a representative sample of 
late-afternoon and evening programs telecast during any two days of 
randomly selected weeks during the school year was constructed and ad-
ministered once during the pre-test period in the fall and once during 
the post-testing in the spring. The response to be made to each pro-
gram listed was in terms of whether or not the subject had watched that 
program and whether he watched because (1) his parents were watching it 
or suggested that he watch it, (2) he watched it just by chance, or (3) 
he planned to watch it. 
The TV Check List should provide data on the amount and kind of 
viewing done by the subjects; the relationship of the subject's interests 
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and leisure-time activities to his televiewing habits--televiewing 
habits (kind of program, frequency and duration of viewing) could have 
implications for the effect upon the subject's behavior of the program 
series in natural science. 
Population. During June, 1959, superintendents of schools in all 
towns and cities within a 50-mile radius of Boston were invited to par-
ticipate in the study. Each superintendent was requested, if inter-
ested, to supply the following information: (1) population of the com-
munity, (2) number of children in fifth grade, (3) number of Tifth 
grades, identified by building, and (4) the number of fifth grades he 
would be willing to make available for participation in the research 
project, 
7/ 
Using the criterion of per capita expenditure for education,- it 
was determined that the cities and towns were sufficiently alike so 
that in sampling only the ratio of towns to cities (approximately 3:1) 
need be considered. 
Using a table of random numbers, fifth grades by buildings in the 
cities and towns were selected, to make a total of 72 experimental 
classes (48 from the towns and 24 from the cities). An additional 18 
classes were randomly selected for controls, completing the total 
sample of 90 classes, representing 30 communities. 
The superintendents were then notified of the results of the above 
sampling procedure, Those superintendents who were to supply fifth 
7/Department of Education, Commonwealth of Massachusetts Annual Report 
for Year Ending June 30, 1958, Part II. 
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grade classes for the research were asked to provide that fifth grade 
class within a given building which had turned up in the sampling proc-
ess, assuming the fifth grades within a building to be ordered alpha-
betically by teacher name. They were also asked to forward to the 
teacher thus involved the following: (1) an explanatory form letter, 
(2) a flyer describing the Television Workshop, (3) a flyer describing 
the Science Workshop, (4) a projected schedule of research activities 
for the month of September, and {5) a return postcard on which the 
teacher was asked to indicate whether or not she was willing to par-
ticipate in the project and whether she planned to attend the group 
meeting for all participating teachers on September 9, 1959, at Boston 
University. 
About 85 per cent of the original sample made good on the super-
intendents' commitments. During the group meeting for the teachers on 
September 9, the nature and degree of involvement associated with their 
participation in the research was explained to them in greater detail, 
Teachers were assigned to the two workshops on· the basis of their ex-
pressed preference, filling the quota of 24 for each workshop, but 
leaving some vacancies to be filled in the "No Special Training" and 
"Control" groups, These were subsequently filled by repeating the 
original sampling procedure. At the time of the September 9 meeting, 
those teachers already committed to the project were given their exper-
imental categories on the basis of random assignment, as well as what-
ever materials they would be needing in connection with their assign-
ment; e.g., study guides, lists of pupil projects, resumes of programs, 
etc. 
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At this time, they also had a chance to meet the staff in charge 
of the Science and Television Workshops and to plan for their first 
workshop meeting. The two workshops were handled as extension courses 
offering graduate credit for those who wished it and were described as 
follows: 
NATURAL SCIENCE TELEVISION WORKSHOP FOR ELEMENTARY SCHOOL TEACHERS--
This will be an intensive program covering major biologi-
cal principles. Topics to be considered will include: 
nature of life, reproduction, evolution, animal and plant 
communities. Emphasis will be focused on the elementary 
school program and projects which can be utilized success-
fully with elementary school children. Three programs 
will be spent on the care and handling of animals in the 
classroom, projects and materials and methods suitable to 
the intermediate grades. Field trips in local areas will 
occur as part of the sessions following the three day 
Workshop in order to familiarize teachers with the local 
resources available. 
The Workshop will meet during September and October on 
the following dates: Thursday, September 17 and Friday, 
September 18, all day (substitute teachers to be provided 
by the Superintendent for those days); Saturday, September 
19, all day; and Thursdays, September 24 to October 29, in 
the afternoon. The instructional staff will be several 
members of the staff of the Massachusetts Audubon Society, 
and all sessions are to be held at the Nature Center, Drum-
lin Farm Wildlife Sanctuary, South Lincoln, Massachusetts. 
WORKSHOP IN THE UTILIZATION OF INSTRUCTIONAL TELEVISION PROGRAMS--
Designed for those persons interested in utilizing the tele-
vision medium as a teaching aid in the modern classroom, 
this course attempts to orient the teacher with the medium, 
and help in the integration of its use into the classroom 
presentation. Areas discussed will include the general 
utilization of audio-visual aids with emphasis on the TV 
medium, familiarity with equipment and techniques of tele-
vision, pre- and post-program activities for classroom 
utilization, the TV teaching guide, evaluation of instruc-
tional television programs from throughout the United States, 
the needs and future of instructional programs on tele-
vision, TV in the elementary and secondary curriculum, and 
other such questions pertinent to successful understanding 
of the new medium and beneficial use of its offerings in 
the American classroom today. 
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The Workshop will meet during September and October on the 
following dates: Friday, September 11, Saturday, September 
12, and Saturday, September 19, all day (substitute teachers 
to be provided by the Superintendent for September 11); and 
Wednesday afternoons, September 23 to October 28. The in-
structional staff is from the Boston University School of 
Public Relations and Communications and all sessions are to 
be held at the SPRC Television Studios. 
Each teacher was asked to complete a personal data sheet giving 
information with regard to educational preparation and professional ex-
perience in the teaching of science and the nature and extent of the 
science program in her school; a map or other directions for getting to 
the schools involved were also requested. Their experimental assign-
ments were defined for the teachers as follows: (Each experimental 
teacher, plus being in a science-, television-, or no-special-training 
category, was assigned a combination of three other variable experi-
mental conditions.) 
1. Study guide. Use the study guide [printed and distributed by 
the 21" Classroom for use in conjunction with the natural 
science series EXPLORING NATURE} as a source book in your 
science instruction with your class. It provides you with 
essential information on the content of each program which 
will be helpful in orientation of your class or in follow-
up discussions. Questions are provided for use in discus-
sion, plus suggestions for projects. The school or town 
library will undoubtedly have some of the books suggested 
as references and it is entirely possible that the children 
may have some books of their own available. 
2. Independent activity. You have been provided with a 21-page 
resume of the natural science television programs, which 
provides a brief overview of each program you and your class 
will see, Utilize any source material you desire with 
regard to the programs to be viewed and the topics to be 
covered. Feel free to use your initiative and imagina-
tion in the work you do with your class in conjunction 
with programs and projects. Do not use or refer to the 
study guide! 
3. TV-Initiating. Teachers assigned to this category should 
wait until the first programs are broadcast before under-
taking any science activities with their classes. You 
will note that the first seven programs focus on animals 
and their structure, movements, habits, etc. Even the 
program on plants points up the relationships between plant 
and animal life. The programs should provide a rich source 
of stimulation for children's ideas and interests and easily 
lead into a variety of individual or class projects and 
assignments. Use these programs as a basis for your work 
with your class. 
4. TV-Terminating. In the above category (#3) we see TV as 
a stimulator of interest. In contrast, for the classes 
assigned to this category, we see TV as a source of knowl-
edge and a clarifier of ideas. If you have been assigned 
to a combination involving this category, begin work im-
mediately with your class, Look over the content of these 
first seven programs and encourage the children to find 
topics related and begin to obtain information from books 
and other materials available. TV should serve to clarify 
concepts and provide information on topics which the class 
has already become interested in and to which they have 
been oriented. 
5. Individual Projects. Encourage the children, alone or in 
pairs or trios, to choose topics of interest to them, 
Their interest may be stimulated by reading a story or 
seeing a film. Their choice of topics may be promoted and 
enlarged by preparing a check list of topics which children 
can check according to their interests. Questionnaires or 
group discussions can be used to stimulate ideas, A science 
program being shown on TV after school may be assigned and 
discussed as preliminary to suggesting individual projects. 
Those children who complete their regular class work can be 
permitted to turn their attention in their free time to 
their science project as a reward. 
6. Class Assignment. We are often reluctant to let children 
pursue their own interests in a field for fear they won't 
learn the basic general information. By assigning common 
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topics to all children we know they are more likely to 
cover the same ground. Whether or not they acquire and 
retain more basic information than children working alone 
on individual projects remains to be seen. From the 
materials available to you, pick topics of probable inter-
est to the class, but assign the same topic to all. They 
may use different means with respect to the chosen topic, 
e.g., drawings, talks, models, etc., but all should work 
on the same topic. 
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Administration of pre-tests. Beginning in the middle of September, 
1959, and continuing through the end of October, the research staff 
distributed, administered, and collected the pre-test instruments: 
(1) attitude scale, Parts I-A and II-B; (2) interest inventory; (3) 
activity check list; and (4) TV check list. (Other instruments, not 
the concern of this particular study but part of the total project, 
which were administered at the same time, included a science informa-
tion test, a science vocabulary test, a standardized science achieve-
ment test, and a science reasoning test, making nine instruments in 
all.) In addition, each teacher was asked to complete the Kuder Voca-
tional Preference Inventory; and, during December, 1959, the Otis Quick-
Scoring Beta Test of Mental Ability was administered to all pupil sub-
jects (unless the same instrument had been administered during the cur-
rent year by the school). The occupation of parent, obtained from the 
permanent school record, for each child was coded according to the fol-
lowing classification system: (1) the Arts--actor, artist, illustrator, 
author, musician, composer; (2) Scientist--chemist, economist, psychol-
ogist, biologist, physicist, astronomer, geologist; (3) the Professions 
(exclusive of category 2)--accountant, clergyman, teacher, dentist, 
engineer, lawyer, physician, pharmacist; (4) Other Fields--bookkeeper, 
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clerk or typist, housekeeper, waitress, policeman, fireman, salesman, 
businessman, farmer, foreman, jeweler, carpenter, machinist, elec-
trician, factory worker, truck driver, baker, etc. 
Each teacher was asked to keep a weekly record of the nature of 
the instruction conducted in the class (vocabulary study, concept de-
velopment, discussion, readings, audio-visual aids, evaluation of pupil 
work), numbers and kinds of class assignments or individual projects 
under way or completed, and the amount of class time devoted to science 
during the week, exclusive of the time spent watching the program. The 
teachers in the "Control" assignment were requested to have their classes 
merely watch each of the programs, accompanied by only a brief preview 
and follow-up discussion, and to engage in no natural science activities 
or projects for their classes. 
Second testing. Some of the instruments, including the interest 
inventory, the activity check list (and tests of achievement covering 
the first seven programs, the last exclusive of this study) were re-
administered during December, 1959. It was not expected that any sig-
nificant change would be observed in so stable a behavior variable as 
attitude in so short a space of time; therefore, the attitude scales 
were not employed in the second testing. 
Visits to classrooms. During the month of October, schedules for 
visits to the classrooms by the research staff were devised, the objec-
tive being to visit each classroom at least once every two weeks, ex-
clusive of the testing periods, and to visit each classroom at least 
once during the school year when the class was engaged in science 
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activities (except for control classes) and at least once while the 
class was watching the televised natural science program on Friday 
1110rnings. 
The program series. The series of 30 natural science programs, 
entitled EXPLORING NATURE, began with the first telecast on Friday morn-
ing, October 2, 1959, at 9:15 and repeated at 10:45, telecast times 
which would prevail throughout the remainder of the year. A block of 
the first seven programs was taken as a basis for the initial pre-test 
to re-test gain (September to December, 1959). The topics dealt with 
by these seven programs were as follows: (for a complete listing of 
the programs in the series, see the Appendix) 
1. Alive or not alive 
2. These are animals 
3. These are plants 
4. Animal tools and weapons 
5. Mammals 
6. How animals move 
7. Animal homes 
The teachers in the TV-Terminating category were asked to get their 
classes started, either on a common class assignment or on individual 
projects depending on the teacher's experimental category, three weeks 
prior to the telecasting of the first program in the series and to 
terminate these related activities with the seventh program of this 
first block in the series. In this instance, the program presumably 
acted as a reinforcer or clarifier. 
In those classes where the teacher's assignment was TV-Initiating, 
all class assignments or individual projects were introduced only after 
viewing the programs, the program presumably operating here as a moti-
vator, and the class activities associated with the programs were to 
extend from the viewing of the first program to a point three weeks 
following the viewing of the seventh program in the first block, at 
which time (December) the first retesting commenced for all but the 
control classes. 
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Administration of post-tests. The programs were to have been 
viewed by all 90 classes in the experimental project during all weeks 
when school was in session (programs were not telecast during public 
school vacation periods) and the teachers were expected to have adhered 
to their experimental assignments throughout the school year; however, 
in February, 1960, during visits to the classrooms the research staff 
re-emphasized the specific requirements of each of the experimental as-
signments and encouraged the teachers to make a special effort to re-
main within the limits of the assignment throughout the following weeks 
in anticipation of the final testing period. During April and May, 
1960, each of the instruments administered as a pre-test was readmin-
istered as a post-test to measure change or gain over the course of 
the school year for the students in each of the 90 classes in the project. 
Treatment of the data. All the instruments used, with the excep-
tion of the TV Check Lists, were machine-scored. Coding sheets were 
used to record the test scores for each child, by class, on all tests 
administered. 
When all the scores were recorded on the coding sheets, the data 
were transferred by key punch operation onto IBM cards, which in turn 
were used for analysis of the data on the IBM 650 computer, utilizing 
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analysis of variance, analysis of covariance, and correlational tech-
niques. The relationship between each of the independent variables and 
each of the dependent variables were analyzed as well as the interaction 
between independent variables. The basic unit of comparison for the 
over-all experimental design was the class, not the individual child. 
The scores used for analysis, in the main, were mean scores by class 
with an N of 90. 
The data collected from the pre- and post-test administrations of 
the attitude scales, with anN of 360, were analyzed by individuals in 
an attempt to identify subgroups of children who, irrespective of ex-
perimental treatment, showed greatest and least change in the dependent 
variables and to suggest the particular combinations of factors which 
might have produced such results. 
CHAPTER IV 
ANALYSIS OF THE DATA 
Statistical analysis of the data took these main forms: 
1. Analysis of variance between control and experimental groups 
by age, beta score, I.Q., and by scores on all pre-tests using 
class means to determine equality and randomness of the groups 
at the outset of the experiment. 
2. Analysis of variance of gains from first to second testing 
period for those instruments readministered at that time using 
a random sample drawn from the experimental group as well as 
the total experimental group treated by class by experimental 
category using class means and mean differences by sex and by 
I.Q. 
3. Analysis of variance of gains from first to third testing period 
for all instruments employed between control and experimental 
groups and among experimental categories, again by means or mean 
differences by class, by experimental assignment, by I.Q., and 
by sex. 
4. Analysis of variance of change in attitudes and beliefs by 
initial high or low status on specified pre-test dependent vari-
ables which become independent variables used to predict change 
in attitude from pre-test to post-test. 
-72-
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5. Intercorrelations between instruments employed. 
6. Multiple regression analysis for the purpose of determining the 
significance of the variables employed in the prediction of 
changes in attitude and perception, 
7. Phi coefficient to tetrachoric correlation conversion to deter-
mine the relationship between science interest and science-
related television viewing. 
Relevant data are reported in tabular form with the significance 
of the results noted in each instance. Discussion of the results and 
the implications thereof will be found in the chapter following presen-
tation of the data analyses. 
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TABLE 1. ANALYSIS OF VARIANCE OF AGE BETWEEN CONTROL AND EXPERIMENTAL 
GROUPS USING MEAN AGE BY CLASSROOM AT TIME OF INITIAL TESTING 

































Analysis of variance of age between the control and experi-
mental groups by class mean age showed no statistically significant 
difference in age between these two groups, using a .05 confidence 
level for significance where an F value of 3.94 is required with 1 
and 88 degrees of freedom. 
'· 
TABLE 2. ANALYSIS OF VARIANCE OF BETA SCORE OBTAINED ON THE OTIS 
TEST OF MENTAL ABILITIES, FORM EM, BETWEEN CONTROL AND 
EXPERIMENTAL GROUPS USING MEAN BETA SCORE BY CLASSROOM 
.. 
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Analysis of variance of beta score between the control and 
experimental groups by class mean beta showed no statistically 
significant difference in beta score between these two groups. 
'· 
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TABLE 3. ANALYSIS OF VARIANCE OF I.Q. OBTAINED ON THE OTIS TEST OF 
MENTAL ABILITIES, FORM EM, BETWEEN CONTROL AND EXPERIMENTAL 
GROUPS USING MEAN I.Q. BY CLASSROOM 
.. 































Analysis of variance of I.Q. between the control and experi-
mental groups by class mean I.Q. showed no statistically signifi-
cant difference in I.Q. between these two groups. 
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TABLE 4. ANALYSIS OF VARIANCE OF INTEREST SCORES BETWEEN CONTROL AND 
EXPERIMENTAL GROUPS USING MEANS BY CLASS FOR THE FIRST TEST 

































* = P<.05 
Analysis of variance of Interest between experimental and control 
groups by class mean on the initial administration of the Interest In-
ventory indicated a statistically significant difference in interest 
between the two groups at the .05 level of confidence where 3.94 F 
value with 1 and 88 degrees of freedom is required for significance. 
The difference can be attributed to the difference between the mean of 
12.14 for Control and mean of 13.12 for Experimental, with the experi-
mental group showing somewhat higher initial interest in science than 
the control group. 
TABLE 5. ANALYSIS OF VARIANCE BETWEEN EXPERIMENTAL AND CONTROL 
GROUPS FOR THE FIRST TEST USING CLASS MEAN SCORES ON PART 
II-B OF THE ATTITUDE SCALE SCORED WITH THE KEY FOR 
ADOLESCENT POSITIVE IMAGE OF SCIENTISTS 
·' 
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Analysis of variance revealed no statistically significant dif-
ference between the control and experimental groups on the initial 
administration of Part II-B of the Attitude Scale (Beliefs) scored 
with the key for positive adolescent image of scientists and analyzed 
by class mean. 
'· 
TABLE 6. ANALYSIS OF VARIANCE BETWEEN EXPERIMENTAL AND CONTROL 
GROUPS FOR THE FIRST TEST USING CLASS MEAN SCORES ON 
PART li-B OF THE ATTITUDE SCALE SCORED WITH THE KEY 
FOR ADOLESCENT NEGATIVE IMAGES OF SCIENTISTS 
. 
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Analysis of variance by class mean between the experimental and 
control groups on the initial~administration of the Attitude Scale 
Part II-B (Beliefs} scored with the key for negative adolescent image 
of scientists revealed a statistically significant difference between 
the two groups at the .05 level of confidence where an F value of 
3.94 with 1 and 88 degrees of freedom is required for significance. 
Inspection of the means suggests the presence of a somewhat more neg-
ative image (by adolescent standards) among the control classes (19.78) 
than among the experimental classes (18.32) to begin with. 
TABLE 7. ANALYSIS OF VARIANCE BETWEEN EXPERIMENTAL AND CONTROL 
GROUPS FOR THE FIRST TEST IJSING CLASS MEAN SCORES ON PART 
II-B OF THE ATTITUDE SCALE SCORED WITH THE KEY FOR SCI-
ENTISTS' PERCEPTION OF THEMSELVES 
.. 
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Analysis of variance revealed no statistically significant dif-
ference between the control and experimental groups on the initial 
administration of Part II-B of the Attitude Scale (Beliefs) scored 
with the key for scientists' perception of themselves (here used as 
a criterion for reality perception by the subjects) and analyzed by 
class mean. 
'· 
TABLE 8. ANALYSIS OF VARIANCE OF ACTIVITIES SCORES BE'IWEEN CONTROL 
































Analysis of variance revealed no statistically significant 
difference between the control and experimental groups on the 
initial administration of the Activity Check List analyzed by 
class mean. 
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TABLE 9. EOUR-WAY ANALYSIS OF VARIANCE OF SCIENCE INTEREST BY CLASS 
MEANS FIRST AND SECOND TESTING, EXPERIMENTAL CLASSES 
Source or Varia'Uon dt SUm or SqUIU'Eis Mean Square FVal.ue 
TV 1 .6050 .6050 .47 
Guide 1 .1250 .1250 .10 
Training 2 .1908 .0954 .07 
Assignment 1 1.6200 1.6200 1.26 
TV x G 1 .0672 .0672 .05 
TV x Tr 2 6.9099 3.4505 2.68 
TV x A 1 • 2-689 .2689 .21 
G x Tr 2 2.3909 1.1955 .93 
GxA 1 2.2756 2.2756 1. 76 
Tr x A 2 2.7259 1.3630 1.06 
TV x G x Tr 2 .3619 .1810 .14 
TVxGxA 1 • 7200 • 7200 .56 
TVxTrxA 2 1.6335 .8168 .63 
GxTrxA 2 1. 6501 .8251 .64 
TV X G X Tr x A 2 3.4060 1.7030 1.32 
Residual 48 61.9133 1.2899 
Total 71 86.8640 
-
Four-way analysis of variance of science interest by class means, 
first and second testing, indicates no significant main effects of 
the experimental assignments and no significant interaction effects 
among the 72 experimental classes. 
TABLE 10. ANALYSIS OF VARIANCE OF SCIENCE INTEREST FROM FIRST TO 
SECOND TESTING USING MEANS BY SEX FOR A RANDOM SAMPLE OF 




Source of Variation elf Smn of Squares Mean Square FValue 
Groups 1 3529.32 3529.32 45.30 ** 
Trials 1 47.52 47.52 1.01 
G x T 1 67.90 67.90 1.44 
Subjects 498 38802.18 77.91 1.65 
Residual 498 23546.58 47.28 










Analysis of variance of Interest from first to second testing 
using means by sex reveals a highly significant difference (.01 
level of confidence) in interests by sex but not by sex over trials. 
TABLE 11. ANALYSIS OF VARIANCE OF SCIENCE INTEREST FROM FIRST TO 
SECOND TESTING USING MEANS BY I.Q. QUARTER FOR A RANDOM 
SAMPLE OF 500 SUBJECTS DRAWN FROM THE EXPERIMENTAL GROUP 
' 
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Source of Variation df Sam of Squares Mean Square FValue 
Groups 3 58.56 19.52 .23 
Trials 1 47.52 47.52 1.02 
G x T 3 394.64 131.54 2.81 * 
Subjects 496 42272.94 85.22 1.82 * 
Residual 496 23219.84 46.81 
Total 999 65993.50 
(LO) Ql Q2 Q3 ~ (HI) 
Mean T1 11.82 12.82 12.67 14.02 
Mean T2 14.18 13.20 12.85 12.85 
Analysis of variance of Interest from first to second testing 
using means by I.Q. quarter reveals a significant statistical dif-
ference in the interaction of groups by trials (where an F value of 
2.62 is required for significance at the .05 level of confidence with 
3 and 496 degrees of freedom). Although not attaining significance 
separately, when combined, groups (I.Q. quarters) and trials (test 
periods) influence changes in interest scores to a statistically sig-
nificant degree. Inspection of means indicates that interest in 
science tended to go up in the first (low) I.Q. quarter and go down 
in the fourth quarter (highest I.Q.}. 
... ~-- ...• 
TABLE 12. FOUR-WAY ANALYSIS OF VARIANCE OF SCIENCE INTEREST USING 
DIFFERENCE SCORES FIRST TO SECOND TESTING BY SEX (MALES) 
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Source or Variation dt Slim or Squares Mean Square FVal.ue 
TV l .2113 .2113 .07 
Guide l .5513 .5513 .19 
Training 2 1.7370 .8685 .31 
Assignment l 3.0013 3. 0013 1.06 
TV x G l .2567 .2567 .09 
TV x Tr 2 l3.b007 6.8004 2.40 
TV X A l 5.0667 5.0667 l. 79 
G x Tr 2 10.8907 5.4454 1.92 
G x A l 2.7612 2.7612 .97 
Tr x A 2 4.4724 2.2362 .79 
TV X G x Tr 2 .8705 .4353 .15 
TVxGxA l 1.9669 1.9669 .69 
TVxTrxA 2 11.8888 5.9444 2.09 
GxTrxA 2 .3010 .1505 .05 
TV X G X Tr x A 2 3.2567 1.6284 .57 
Residual 48 136.2200 2.8379 
. 
Total. 7l 197.0532 
Four-way analysis of variance of science interest by mean differ-
ence scores for males first to second testing revealed no significant 
main effects of the experimental categories and no significant inter-
action effects among the 72 experimental classes. 
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TABLE 13. FOUR-WAY ANALYSIS OF VARIANCE OF SCIENCE INTEREST USING 
DIFFERENCE SCORES FIRST TO SECOND TESTING BY SEX (FEMALES) 
Source oE Variation df Sum of Squa:res Mean Square F Value 
TV 1 .6806 .6806 .32 
Guide 1 1.1756 1.1756 .55 
Training 2 3.3908 1.6954 .79 
Assignment 1 3.1250 3.1250 1.46 
TV x G 1 1.8688 1. 8688 .87 
TV x Tr 2 5.3-936 2.6968 1.26 
TV x A 1 .0138 .0138 .01 
G x Tr 2 4.0219 2.0110 .94 
GxA 1 6.0088 6.0088 2.80 
Tr x A 2 5.0575 2.5288 1.18 
TV X G X Tr 2 .8970 .4485 .21 
TVxGxA 1 .0024 .0024 .oo 
TVxTrxA 2 1.1770 .5885 .27 
G x Tr x A 2 8.2921 4.1461 1.93 
TVxGxTrxA 2 8.4701 4.2351 1.97 
Residual 48 103.0600 2.1471 
Total. 71 152.6350 
0 
Four-way analysis of variance of science interest by mean dif-
ference scores for females first to second testing show no signifi-
cant main effects of the experimental categories and no significant 
interaction effects among the 72 experimental classes. 
TABLE 14. ANALYSIS OF VARIANCE OF SCIENCE INTEREST BETWEEN CONTROL 
AND EXPERIMENTAL GROUPS USING MEAN DIFFERENCE BY CLASS 
BETWEEN FIRST AND THIRD TESTING 
' 
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Analysis of variance shows no statistical significance in the 
mean differences by classroom between the control and experimental 
groups from first to third testing of science interest. Inspection 
of the mean differences for the two groups reveals that the mean dif-
ference of .167 for the control group represents a gain in interest 
while the mean difference of .331 for the experimental group repre-
sents a loss in interest; however, these values are not statistically 
significant • 
TABLE 15. ANALYSIS OF VARIANCE OF SCIENCE INTEREST BETWEEN CONTROL 
AND EXPERIMENTAL GROUPS USING MEAN DIFFERENCES BY CLASS 
BY SEX (MALES) FIRST TO THIRD TESTING 
·' 
88 





























Analysis of variance shows no statistical significance in·the 
mean differences by class by sex (males) between the control and the 
experimental groups from first to third testing of science interest. 
TABLE 16. ANALYSIS OF VARIANCE OF SCIENCE INTEREST BETWEEN CONTROL 
AND EXPERIMENTAL GROUPS USING MEAN DIFFERENCES BY CLASS 
BY SEX (FEMALES) FIRST TO THIRD TESTING 
·' 
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Analysis of variance indicates that the mean differences by 
class by sex (females) between the control and experimental groups 
are statistically significant at the .05 level of confidence where 
an F value of 3.96 is required for 1 and 88 degrees of freedom. 
Inspection of the mean differences by groups reveals that the dif-
ference represents a gain in interest for the control classes (females) 
and a loss in interest for the experimental classes (females). 
90 
TABLE 17. ANALYSIS OF VARIANCE OF SCIENCE INTEREST FROM FIRST TO 
THIRD TESTING USING MEANS BY I.Q. QUARTER FOR A RANDOM 
SAMPLE OF 500 SUBJECTS DRAWN FROM THE EXPERIMENTAL GROUP 
·' 
Source of Variation d.t' Sam or Squares Mean square FValue 
Groups 3 505.86 168.62 3.48 * 
Trials 1 83.52 83.52 6.41 * 
































Analysis of variance of Interest from first to third testing 
using means by I.Q. quarter reveals a significant snatistical dif-
** 
ference by groups (I.Q. quarters) and by trials (first to third test-
ing) at the .05 level of confidence for 3 and 496 and for 1 and 496 
degrees of freedom, respectively. However, the interaction of groups 
by trials was not significant. Inspection of means shows that the 
least loss of interest in science occurred in the first I.Q. quarter, 
the greatest loss in the fourth quarter and the third quarter. The 
over-all picture is one of loss in interest in science with the greater 
losses being associated with the higher intelligence groups. 
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TABLE 18. FOUR-WAY ANALYSIS OF VARIANCE OF SCIENCE INTEREST BY MEAN 
DIFFERENCES BY CLASS FIRST AND THIRD TESTING USING EXPERI-
MENTAL CLASSES 
Source of Variat.ion df SUm of Squares Mean Square F Val.ue 
TV 1 .6806 .6806 .35 
Guide 1 .2689 .2689 .14 
Training 2 1.4770 .7385 .38 
Assignment 1 .0939 .0939 .05 
TV x G 1 .0800 .0800 .04 
TV x Tr 2 15.2435 7.6218 3.94 * 
TV x A 1 5.2272 5.2272 2.70 
G x Tr 2 .2419 .1210 .06 
GxA 1 6.0089 6.0089 3.10 
Tr x A 2 2.4686 1.2343 .64 
TV X G X Tr 2 2.4009 1.2005 .62 
TVxGxA 1 .6422 .6422 .33 
TVxTrxA 2 10.6453 5.3227 2.75 
GxTrxA 2 1.4336 .7168 .37 
TV x G x Tr x A 2 1.7470 .8735 .45 
Residual 48 92.9533 1.9365 
. 
Total. 71 141.6128 
-
Four-way analysis of variance of science interest by class mean 
differences first to third testing reveals no significant main effects 
but a statistically significant interaction between use of television 
as initiating or terminating experience and teacher training at the 
.05 level of confidence with 2 and 48 degrees of freedom. 
TABLE 19. FOUR-WAY ANALYSIS OF VARIANCE OF SCIENCE INTEREST USING 
DIFFERENCE SCORES FIRST TO THIRD TESTING BY SEX (MALES) 
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Source of Variation elf Sllm of Squares llean Square FVa1ue 
' TV 1 .4672 .4672 .11 
Guide 1 5.8938 5.8938 1.42 
Training 2 13.6969 6.8485 1.64 
Assignment 1 .4355 .4355 .10 
TV x G 1 .0001 .0001 -
TV x Tr 2 34.5220 17.2610 4.15 * 
TV x A 1 .2450 .2450 .06 
G x Tr 2 3.1554 1.5777 .38 
G x A 1 2.3473 2.3473 .56 
Tr x A 2 2.1220 1.0610 .25 
TV x G x Tr 2 8.6723 4.3362 1.04 
TVxGxA 1 .0555 .0555 .01 
TVxTrxA 2 29.5858 14.7929 3.55 * 
GxTrxA 2 .7502 .3751 .09 
TV x G x Tr x A 2 1.8754 .9377 .23 
Residual 48 199.8600 4.1638 
Total 71 303.6844 
-
Four-way analysis of variance of science interest by mean differ-
ence scores for males by experimental category first to third testing 
shows statistically significant interaction effects at the .05 level 
of confidence with 2 and 48 degrees of freedom for both utilization 
of television as initiating or terminating by teacher training and 




TABLE 20. FOUR-WAY ANALYSIS OF VARIANCE OF SCIENCE INTEREST USING 
DIFFERENCE SCORES FIRST TO THIRD TESTING BY SEX (FEMALES) 
Source o£ Variation df Sum of Squares Mean Square F Value 
TV 1 1.4450 1.4450 .64 
Guide 1 4.0138 4.0138 1. 78 
Training 2 1.7986 .8993 .40 
Assignment 1 1. 7422 1. 7422 .77 
TV x G 1 .5339 .5339 .24 
TV x Tr 2 7 .'2608 3,6304 1.61 
TV x A 1 17.6022 17.6022 7.82 
** G x Tr 2 2.4520 1.2260 .54 
GxA 1 10.8890 10.8890 4.84 * 
Tr x A 2 3.3053 1.6527 .73 
TV X G X Tr 2 .4220 .2110 .09 
TVxGxA 1 3.0422 3.04.22 1.35 
TVxTrxA 2 1.4353 . 7177 .32 
G x Tr x A 2 • 7285 .3543 .16 
TVxGxTr xA 2 .5086 .2543 .11 
Residual 48 108.1000 2.2521 
. 
Total 71 165.2794 
.. 
. 
Four-way analysis of variance of science interest by mean differ-
ence scores for females by experimental category first to third testing 
shows statistically significant interaction effects at the .05 level of 
confidence and the .01 level of confidence for use of study guide by 
type of class assignment and for utilization of television by type of 
assignment, respectively, with 1 and 48 degrees of freedom. 
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TABLE 21. ANALYSIS OF VARIANCE OF LEISURE ACTIVITIES BETWEEN CONTROL 
AND EXPERIMENTAL GROUPS USING MEAN DIFFERENCE BY CLASS 
FIRST TO THIRD TESTING PERIOD 

































Analysis of variance shows no statistical significance in'the 
mean differences by classroom between the control and experimental 
groups from first to third testing period for leisure activities. 
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TABLE 22. ANALYSIS OF VARIANCE OF LEISURE ACTIVITIES BETWEEN CONTROL 
AND EXPERIMENTAL GROUPS USING MEAN DIFFERENCES BY CLASS BY 
SEX (MALES) FIRST TO THIRD TESTING PERIOD 

































Analysis of variance reveals no statistical significance in the 
mean difference by class by sex (males) between the control and the 
experimental groups from first to third testing period for leisure 
activities, 
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TABLE 23. ANALYSIS OF VARIANCE OF LEISURE ACTIVITIES BETWEEN CONTROL 
AND EXPERIMENTAL GROUPS USING MEAN DIFFERENCES BY CLASS BY 
SEX (FEMALES) FIRST TO THIRD TESTING PERIOD 

































Analysis of variance reveals no statistical significance ~n the 
mean difference by class by sex (females) between the control and 
the experimental groups from first to third testing period for leisure 
activities. 
.------
TABLE 24. FOUR-WAY ANALYSIS OF VARIANCE OF LEISURE ACTIVITIES 
BY MEAN DIFFERENCES BY CLASS FIRST AND THIRD TESTING 
PERIOD USING EXPERIMENTAL CLASSES 
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Source ot Variation dr SUm of Squares Mean Square F Value 
TV 1 6.8450 6.8450 .77 
Guide 1 ,5688 .5688 .06 
Training 2 55.7019 27.8510 3.15 
Assignment 1 1.2800 1.2800 .14 
TV x G 1 .0023 .0023 -
TV x Tr 2 7.4258 3. 7129 .42 
TV x A 1 
- - -
G x Tr 2 1.0004 .5002 .06 
GxA 1 .7606 .7606 .09 
Tr x A 2 24.1758 12.0879 1.37 
TV X G X Tr 2 5.1285 2.5643 .29 
TVxGxA 1 .9338 .9.338 .11 
TVxTrxA 2 19.2909 9.6455 1.09 
G x Tr x A 2 1.2152 .6076 .07 
TV X G X Tr x A 2 5.8504 2.9252 .33 
Residual 48 424.2400 8.8383 
Total 71 554.4199 
Four-way analysis of variance of leisure activities by class 
mean differences first to third testing period reveals no significant 
F values between experimental categories. A main effect by teacher 
training misses significance by only .03 at the .05 level of confi-
dence with 2 and 48 degrees of freedom. 
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TABLE 25. FOUR-WAY ANALYSIS OF VARIANCE OF LEISURE ACTIVITIES USING 
MEAN DIFFERENCE SCORES BY CLASS BY SEX (MALES) FIRST TO 
THIRD TESTING FOR THE EXPERIMENTAL CLASSES 
Source ot Variati.on dt SUm or Squ.a:res llean Square FVal.ue 
TV 1 15.1250 15.1250 1.38 
Guide 1 6.2422 6.2422 .57 
Training 2 52.2603 26.1302 2.39 
Assignment 1 5.6672 5. 6672 .52 
TV x G 1 .9339 .9339 .09 
TV x Tr 2 :'1675 .0838 .01 
TV x A 1 .0200 .0200 -
G x Tr 2 6.6786 3.3393 .31 
GxA 1 3,6450 3.6450 .33 
Tr x A 2 13.3419 6. 6710 .61 
TVxGxTr 2 5.2003 2.6002 .24 
TVxGxA 1 .0022 .0022 -
TVxTrxA 2 15.8359 7.9180 .72 
G x Tr x A 2 1.3826 .6913 .06 
TVxGxTrxA 2 9. 7752 4.8876 .45 
Residual 48 524.7133 10.9315 
Total 71 660.9911 
. 
Four-way analysis of variance of leisure activities by class 
mean difference by sex (males) first to third testing period shows 
no significant F values between experimental categories. 
..• ~·- .. 
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TABLE 26. FOUR-WAY ANALYSIS OF VARIANCE OF LEISURE ACTIVITIES USING 
MEAN DIFFERENCE SCORES BY CLASS BY SEX (FEMALES) FIRST TO 
THIRD TESTING FOR THE EXPERIMENTAL ClASSES 
Source of Variat.ion d1' Sum of Squares Jlean Square FVa1ue 
TV 1 2.0334 2.0334 .22 
Guide 1 .1512 .1512 .02 
Training 2 64.2025 32.1013 3.43 * 
Assignment 1 .2568 .2568 .03 
TV x G 1 .0069 .0069 
-
TV x Tr 2 24.4670 12.2335 1.31 
TV x A 1 .0613 .0613 .01 
G x Tr 2 4.3008 2.1504 .23 
G x A 1 .0168 .0168 -
Tr x A. 2 68.4602 34.2301 3.66 * 
TVxGxTr 2 14.1286 7.0643 .76 
TVxGxA 1 6.1834 6.1834 ,66 
TVxTrxA 2 30.3558 15.1779 1.62 
GxTrxA 2 4.5021 2. 2511 .24 
TVxGxTr xA 2 3.6919 1.8460 .20 
Residual 48 448.7800 9.3496 
Total 71 671.5987 
. 
-
Four-way analysis of variance of leisure activities by class mean 
differences by sex (females) first to third testing period yields a 
significant main effect (teacher training) and a significant inter-
action effect (training by assignment) at the .05 level of confidence 
with 2 and 48 degrees of freedom. 
100 
TABLE 27. ANALYSIS OF VARIANCE OF LEISURE ACTIVITIES FROM FIRST TO 
THIRD TESTING PERIOD USING MEANS BY I.Q. QUARTER FOR A 
RANDOM SAMPLE OF 500 SUBJECTS DRAWN FROM THE EXPERIMENTAL 
GROUP 
. 
Source of Variation df' s-am of Squares .Me'an Square FValue 
Groups 
Trials 






































Analysis of variance of Leisure Activities from first to t.hird 
testing period using means by I.Q. quarter indicates statistically 
** 
** 
significant differences at the .01 level of confidence between trials 
and among subjects; however, there is no significance in the inter-
action of groups (I.Q.) by trials with regard to leisure activities. 
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TABLE 28. ANALYSIS OF VARIANCE BETWEEN EXPERIMENTAL AND CONTROL GROUPS 
USING CLASS MEAN DIFFERENCES FIRST TESTING PERIOD TO THIRD 
TESTING PERIOD ON PART II-B OF THE ATTITUDE SCALE SCORED 
WITH THE KEY FOR SCIENTISTS' PERCEPTION OF THEMSELVES (CHIL-
DREN'S REALITY PERCEPTION) 
















Sum of Squares 
• 069 















Analysis of variance shows no statistically significant differ-
ence between the control and experimental classes in mean differences 
by class from the first to the last testing period on Part li-B of 
the Attitude Scale (Beliefs) scored for reality perception. 
loetoa Dniverslty 
Eobool of lduottion 
Library 
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TABLE 29. ANALYSIS OF VARIANCE OF ATTITUDE SCALE PART II-B REALITY 
PERCEPTION BY CLASS MEAN BY SEX (MALES) FOR MEAN DIFFER-
ENCES BETWEEN CONTROL AND EXPERIMENTAL GROUPS, FIRST TEST 
PERIOD TO LAST TEST PERIOD 
·' 






















Analysis of variance of reality perception between control and 
experimental groups by mean differences by sex (males) shows no 
statistically significant difference between the groups in change in 
reality perception from first test period to last test period. 
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TABLE 30. ANALYSIS OF VARIANCE OF ATTITUDE SCALE PART II-B REALITY 
PERCEPTION BY CLASS MEAN DIFFERENCE BY SEX (FEMALES) FIRST 
TO THIRD TEST PERIOD FOR CONTROL AND EXPERIMENTAL CLASSES 
·' 






Mean Diff. 1.17 
S.D. 1.94 

















Analysis of variance indicates no statistical. significanc~ in 
the mean differences by class by sex (females) between the control 
and experimental groups on reality perception from first test period 
to last test period. 
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TABLE 31. FOUR-WAY ANALYSIS OF VARIANCE OF PART II-B REALITY PERCEP-
TION USING MEAN DIFFERENCES BY CLASS BY EXPERIMENTAL 
CATEGORY FROM FIRST TO THIRD TESTING PERIOD 
Source or Variati.on dt SUm or Squares Mean Square FVa1ue 
TV 1 1.0272 1.0272 ,37 
Guide 1 1.5606 1.5606 .57 
Training 2 2.6136 1.3068 .47 
Assignment 1 2.2050 2.2050 .80 
TV x G 1 .0139 .0139 .01 
TV x Tr 2 .2387 .1194 .04 
TV X A 1 .9339 .9339 .34 
G x Tr 2 5.8936 2.9468 1.07 
G x A 1 .2939 .2939 .11 
Tr x A 2 11.7475 5.8738 2.13 
TVxGxTr 2 10.0119 5.0060 1.82 
TVxGxA 1 .1605 .1605 .06 
TV x Tr x A 2 l. 7036 .8518 .31 
GxTrxA 2 .1119 .0506 .02 
TVxGxTrxA 2 4.9037 2.4519 .89 
Residual 48 132.2533 2.7553 
Total. 71 175.6728 
-
-
Four-way analysis of variance of Part li-B Reality Perception of 
scientists by class mean difference by experimental category from 




TABLE 32. FOUR-WAY ANALYSIS OF VARIANCE OF PART li-B REALITY PERCEP-
TION USING MEAN DIFFERENCES BY CLASS BY SEX (MALES) BY 
EXPERIMENTAL CATEGORY FIRST TO THIRD TEST PERIOD 
Source of Variation df SUm of Squares Mean Square FVa1ue 
TV 1 .1800 .1800 .05 
Guide 1 .1089 .1089 .03 
Training 2 14.7036 7.3518 2.16 
Assignment 1 3 .69SO 3,6450 1.07 
TV X G 1 1.5022 1.5022 .44 
TV x Tr 2 1 •.. 6509 .8255 .24 
TV X A 1 .6050 .6050 .18 
G x Tr 2 8.4136 4.2068 1.24 
GxA 1 ,6050 .6050 .18 
Tr x A 2 3,4525 1. 7263 .51 
TV x G x Tr 2 29.7053 14.8527· 4.37 * 
TVxGxA 1 .9339 .9339 .27 
TVxTrxA 2 4.3108 2.1554 .63 
G x Tr x A 2 .3925 .1963 .06 
TVxGxTrxA 2 1,2353 .6177 .18 
Residual 48 163.0533 3.3969 
Total. 71 234.4978 
. 
Four-way analysis of variance of Part li-B Reality Perception by 
mean difference by sex (males) by class for each experimental category 
reveals an interaction effect from the combination of method of utiliz-
ing television (initiating or terminating), kind of teacher training, 
and the use of study guide or independent direction by the teacher, 
which is significant at the .05 level of confidence with 2 and 48 
degrees of freedom. 
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TABLE 33. FOUR-WAY ANALYSIS OF VARIANCE. OF PART II-B REALITY PERCEP-
TION USING MEAN DIFFERENCES BY CLASS BY SEX (FEMALES) BY 
EXPERIMENTAL CATEGORY FIRST TO THIRD TEST PERIOD 
Source or Variation d1' Sllm of Squares Mean Square FVa1ue 
TV 1 6.3605 6.3605 1.53 
Guide 1 7.7355 7.7355 1.85 
Training 2 4.3411 2.1706 .52 
Assignment 1 1.3888 1.3888 .33 
TV x G 1 .4051 .4051 .10 
TV x Tr 2 1. 9511 .9756 .23 
TV x A 1 4;S051 4.8051 1.15 
G x Tr 2 7.4011 3. 7006 .89 
G x A 1 4.9090 4.9090 1.18 
Tr x A 2 29.5545 14.7773 3.54 * 
TV X G X Tr 2 4.0133 2.0067 .48 
TVxGxA 1 .3471 .3471 .08 
TV x Tr x A 2 .9300 ~4650 .11 
GxTrxA 2 1.2211 .6106 .15 
TVxGxTr xA 2 21.1678 10.5839 2.54 
Residual 48 200.1733 4.1703 
Total 71 296.7013 
. 
-
Four-way analysis of variance of Part II-B Reality Perception by 
mean difference by sex (females) by class for each experimental cate-
gory reveals an interaction effect from the combination of kind of 
teacher training and kind of assignment given to pupils which is sig-
nificant at the .05 level of confidence with 2 and 48 degrees of 
freedom. 
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TABLE 34. ANALYSIS OF VARIANCE OF PART li-B REALITY PERCEPTION FROM 
FIRST TO THIRD TESTING PERIOD USING MEANS BY I.Q. QUARTER 
FOR A RANDOM SAMPLE OF 500 SUBJECTS DRAWN FROM THE EXPERI-
MENTAL GROUP 
.. 
Source of Variation df SlDn of Squares Mean S<luare FValue 
Groups 3 386.17 128.72 3,28 * 
Trials 1 283.02 283.02 19.17 * 
G x T 3 18.15 6,05 .41 
* 











14.85 14.94 15.10 






Analysis of variance of reality perception from first to third 
testing period using means by I.Q. quarter indicates statistically 
significant differences among groups (I.Q. quarters) at .05, between 
trials at the .01 level, and among subjects .at the .01 level of con-
fidence; there was, however, no statistical significance in the inter-
action of groups by trials with regard to reality perception of scien-
tists. Inspection of the means reveals a loss in reality perception 
over all groups from pre-test to post-test with the largest losses 
occurring in the highest I.Q. groups. 
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TABLE 35. ANALYSIS OF VARIANCE OF CHANGE IN REALITY PERCEPTION OF 
SCIENTISTS BY HI-LO QUARTER STATUS ON ADULT Il-Bl (ADULT 
STEREOTYPE OF SCIENT1STS} 

































Analysis of variance of change in reality perception of scientists 
by high and law status on similarity to the adult stereotype of scien-
tists indicates that there is a statistically significant difference 
between subjects similar and dissimilar to adults in their perception 
of scientists in change in perception of scientists from first to 
third testing period. The high quarter in similarity to adult stereo-
type is associated with loss in reality perception, the low quarter 
with gain in reality perception, statistical significance having been 




TABLE 36, ANALYSIS OF VARIANCE OF CHANGE IN CONSISTENCY OF BELIEFS 
AND VALUES AND CHANGE IN ATTITUDE TOWARD SCIENTISTS 
(IAl to I~-Bl and IA2 to II-B2) BY HI-LO STATUS ON ADULT 
II-Bl (ADULT STEREOTYPE OF SCIENTISTS) 
.. 





























Analysis of variance of change in consistency of beliefs and values 
(agreement of responses to I-A with responses to II-B) and change in at-
titude (positive-negative) by high or low status on similarity to adult 
stereotype yields a statistically significant difference between the two 
groups, the F value being significant at the .01 level of confidence with 
1 and 132 degrees of freedom. Inspection of the mean differences (change) 
for the two groups shows that the subjects high in s~milarity to adult 
perception suffered a considerable loss in favorable attitude, where the 
loss for the subjects low in similarity to adult perception was negligible. 
It may be noted, however, that the change in both cases does represent a 
loss rather than a gain. 
TABLE 37. ANALYSIS OF VARIANCE OF CHANGE IN REALITY PERCEPTION OF 
SCIENTISTS FROM FIRST TO THIRD TESTING PERIOD BY HI-LO 
STATUS ON ADULT I-A (ADULT VALUES) 
' 
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Analysis of variance of change in reality perception of scien-
tists by Hi-Lo status on similarity to adult value system yielded an 
insignificant F value. Inspection of the mean differences from first 
to third testing period indicates that there is a.loss in reality per-
ception in both groups with the greatest loss occurring in the high 




TABLE 38. ANALYSIS OF VARIANCE OF CHANGE IN CONSISTENCY OF BELIEFS 
AND VALUES AND CHANGE IN ATTITUDE TOWARD SCIENTISTS 
(IAl - IIB1 and IA2 - IIB2) BY HI-LO QUARTER STATUS ON 
ADULT I-A1 (ADULT VALUES) 
































Analysis of variance of change in consistency of beliefs and 
values and change in attitude by high or low status on similarity to 
adult values yields an F value which is significant at the .05 level 
of confidence with 1 and 132 degrees of freedom. Examination of the 
mean differences from the first testing period to the third reveals 
that for both groups attitudes tended to move in the negative direc-
tion, but the loss is significantly greater in the group with high 
similarity to the prevalent adult value system. 
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TABLE 39. ANALYSIS OF VARIANCE OF CHANGE IN REALITY PERCEPTION OF 
SCIENTISTS FROM FIRST TESTING TO THIRD TESTING BY HI-LO 
STATUS ON ADOLESCENT + (ADOLESCENT FAVORABLE IMAGE OF 
SCIENTISTS) 
·' 





























Analysis of variance of change in reality perception by high-low 
status on the Adolescent Positive form of the Attitude Scale shows 
significant F value at the .01 level with 1 and 132 degrees of free-
dom. Examination of the mean differences pre-test to post-test re-
veals that the subjects initially low on positive adolescent images 
gained in reality perception while those high initially showed a de-
crease in reality perception. 
TABLE 40. ANALYSIS OF CHINGE IN CONSISTENCY OF BELIEFS AND VALUES 
AND IN ATTITUDE TOWARD SCIENTISTS BY HI-LO STATUS ON 
ADOLESCENT POSITIVE (ADOLESCENTS' FAVORABLE IMAGE OF 
SCIENTISTS) FIRST TO THIRD TESTING PERIOD 
·' 
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Analysis of variance of change in consistency in beliefs and values 
and change in attitude by high or low status on similarity to positive 
adolescent images of scientists yields a statistically significant F 
value at the .01 level of confidence with 1 and 132 degrees of freedom. 
Inspection of the mean differences, pre- to post-test, reveals that those 
subjects initially high in the positive adolescent image changed consider-
ably in attitude in the negative direction while those subjects initially 
low in similarity to positive adolescent images changed very little but 
in a positive direction. 
TABLE 41. ANALYSIS OF VARIANCE OF CHANGE IN REALITY PERCEPTION OF 
SCIENTISTS BY HI-LO STATUS ON ADOLESCENT NEGATIVE 
(ADOLESCENT UNFAVORABLE IMAGES OF SCIENTISTS) 
·' 
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Analysis of variance of change in reality perception of scien-
tists from first testing period to third testing period by subjects 
in high and low quarters on similarity to unfavorable adolescent 
images of scientists yields an F value significant at the .01 level 
of confidence with 1 and 132 degrees of freedom. Examination of the 
mean differences shows that those subjects low in negative images 
gained in reality perception while subjects high in negative images 
lost in reality perception from pre-test to post-test. 
* 
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TABLE 42. ANALYSIS OF VARIANCE OF CHANGE IN CONSISTENCY OF BELIEFS 
AND VALUES AND IN ATTITUDE TOWARD SCIENTISTS BY HI-LO 
STATUS ON ADOLESCENT NEGATIVE (ADOLESCENT UNFAVORABLE 
IMAGES OF SCIENTISTS) 
































Analysis of variance of change in consistency of beliefs and 
values and of attitude toward scientists by high and low status on 
unfavorable adolescent images of scientists yielded an F value 
statistically significant at the .01 level of confidence with 1 and 
132 degrees of freedom. Inspection of the mean differences from 
first to third testing period reveals a large negative shift in at-
titude associated with low status in adolescent negative images and 
* 
a negligible negative shift associated with high status in this area. 
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TABLE 43. ANALYSIS OF VARIANCE OF CHANGE IN REALITY PERCEPTION OF 
SCIENTISTS BY HI-LO STATUS ON UNCERTAINTY OF ORIGINAL 
BELIEFS REGARDING SCIENTISTS (DON'T KNOW RESPONSES) 
·' 




























Analysis of variance of change in reality perception of scien-
** 
tists by status of subjects on initial uncertainty of belief regard-
ing scientists, number of "Don't Know" responses to Attitude Scale 
II-Bl, yielded an F value significant at the .01 level of confidence 
with 1 and 131 degrees of freedom. Examination of mean differences 
reveals that those subjects who were originally low in uncertainty 
change considerably in a negative direction (representing a loss in 
reality perception) while those originally highly uncertain show a 
gain in reality perception from first to third testing period. 
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TABLE 44. ANALYSIS OF VARIANCE OF CHANGE IN CONSISTENCY OF BELIEFS 
AND VALUES AND IN ATTITUDE TOWARD SCIENTISTS BY HI-1.0 
STATUS ON UNCERTAINTY OF ORIGINAL BELIEFS REGARDING 
SCIENTISTS (DON'T KNOW RESPONSES) 
































Analysis of variance of change in consistency of beliefs and 
values and in attitude toward scientists by high and low status of 
subjects on initial uncertainty of belief regarding scientists yielded 
an F value significant at the .05 level of confidence with 1 and 131 
degrees of freedom. Examination of mean differences reveals that in-
creased negative attitude tended to be associated with low initial 
uncertainty regarding scientists. It may be noted, however, that the 
movement of attitudes is toward the negative for both groups. 
TABLE 45. ANALYSIS OF VARIANCE OF CHANGE IN REALITY PERCEPTION OF 
SCIENTISTS BY HI-1.0 STATUS ON STABLE CHILD VALUES 
(DEGREE OF ENTRENCHMENT IN PEER VALUE SYSTEM) 
. 
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Analysis of variance of change in reality perception of scien-
tists by high or low status on stable child values indicated no 
statistically significant differences between those subjects in the 
top quarter in similarity to stable peer values and those subjects 
in the bottom quarter with regard to changes in perception of 
scientists. 
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TABLE 46. ANALYSIS OF VARIANCE OF CHANGE IN CONSISTENCY OF BELIEFS 
AND VALUES AND IN ATTITUDE TOWARD SCIENTISTS BY HI-tD 
STATUS ON STABLE CHILD VALUES (DEGREE OF ENTRENCHMENT IN 
PEER VALUE SYSTEM) 
































Analysis of variance of change in consistency of beliefs and values 
and in attitudes toward scientists by high and low status on stable 
child values {degree of entrenchment in pEevalent peer value system) 
yielded an F value significant at the .01 level of confidence with 1 
and 132 degrees of freedom. Examination of the mean differences from 
first to third testing period shows a sizable shift to the negative in 
attitude to be associated with high similarity to the prevalent peer 
value system; and although the direction of change is likewise negative, 
the magnitude is considerably less for those subjects with low initial 
similarity to child stable value system. 
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TABLE 47. CORRELATIONS DERIVED FROM MULTIPLE REGRESSION ANALYSIS: 
PAI.TIAL CORRELATIONS FOR PREDICTION OF CHANGE IN REALITY 
PERCEPTION (CRITICAL VARIABLE WITH EACH PREDICTOR VARIABLE, 
HOLDING OTHERS CONSTANT); MULTIPLE COEFFICIENT OF CORRELATION 
Critical Variable: Reality Perception (difference) 11-Bl 
to II-B2 
Predictor variables: 1 Adult Stereotype 
2 Adult Values 
3 Adolescent Positive Image 
4 Adolescent Negative Image 
s Uncertainty 
6 Stable Peer Values 
N- 269 1 2 3 4 s 6 
Mean 20.30 31.12 20.78 18.10 20.98 30.33 
S.D. s.S9 S.39 6.4S 6.69 10.S3 4.87 
Partial rij .10 .OS .03 .06 .OS .OS 
Multiple R .40 
** 
Using 269 subjects, those with complete data from an original 
sample of 360 (4 subjects randomly drawn from each of 90 classes), a 
multiple regression analysis was computed yielding a multiple co-
efficient of correlation of .40. The significance of this value may 
y 
be evaluated by consulting a table giving 1% and S% points for R. 
With 269 degrees of freedom less a total of 8 variables the maximum 
value of R which might occur due to chance at a fiducial limit of 1% 
is .2S. Since the obtained R of .40 well exceeds this criterion value, 
the multiple association may be considered significant for prediction 
of change in reality perception. 
1/Arkin, Herbert, and Raymond R. Colton, Tables for Statisticians, 
New York: Barnes and Noble, Inc., p. 140. 
TABLE 48. CORRELATIONS DERIVED FROM MULTIPLE REGRESSION ANALYSIS: 
PARTIAL CORRELATIONS FOR PREDICTION OF CHANGE IN ATTITUDE 
(CRITICAL VARIABLE WITH EACH PREDICTOR VARIABLE, HOLDING 
OTHERS CONSTANT); MULTIPLE COEFFICIENT OF CORRELATION 
Critical Variable: Attitude (difference) IA1 - IIB1 to 
IA2 - IIB2 
Predictor variables: 1 Adult Stereotype 
2 Adult Values 
3 Adolescent Positive Image 
4 Adolescent Negative Image 
5 Uncertainty 
6 Stable Peer Values 
N = 269 1 2 3 4 5 6 
Mean 20.30 31.12 20.78 18.10 20.98 30.33 
S.D. 5.59 5.39 6.45 6.69 10.53 4.87 
Partial rij .17 .OS .06 .08 .01 .17 
Multiple R .56 
** 
Using 269 subjects, those with complete data from an original 
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sample of 360 (4 subjects randomly drawn from each of 90 classes), a 
multiple regression analysis was computed yielding a multiple coeffi-
cient of correlation of .56. The significance of this value may be 
£./ 
evaluated by consulting a table giving 1% and 5% points for R. With 
269 degrees of freedom less a total of 8 variables the maximum value 
of R which might occur due to chance at a fiducial limit of 1% is ,25. 
Since the obtained R of .56 well exceeds this criterion value, the 
multiple association may be considered significant for prediction of 
change in attitude. 
2/0p. cit., p. 140. 
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TABLE 49. CORRELATIONS BETWEEN INSTRUMENTS EMPUJYED IN THE FIRST AND 
SEIDND TESTING PERIODS USING 371 TOTAL SAMPLE OF CONTROL 
GROUP HAVING COMPLETE DATA AND 500 SAMPLE OF 1300 EXPERI-







"' ~ .... "' "" en '-' '-' . el 0 en 
"' 
. 
tJ E-< E-< 0 f2l H E-< ~ en Ct en en "" tJ H ~ ~ en > ~ H H ~ ~ o-1 o-1 "' E-< 
"' 8 ~ I ~ "' ~ ~ H < H 
CONTROL Mean 8.70 33.09 106.63 12.18 none 21.16 19.74 15.29 B. 71 S.D. 7.21 9.40 11.19 5.26 6.00 6.23 4.59 6.52 
EXPER. Mean 7.73 35.05 109.18 12.83 13.27 21.08 18.61 15.41 9.51 S.D. 6.29 9.88 10.99 5.30 10.19 6.16 6.41 4.79 6.30 
c 1.00 - .24 - .57 .03 .06 .21 .01 .06 
AGE E 1.00 - .14 - .46 - .06 - .01 .04 .05 - .oo -.04 
c -.24 1.00 .93 .06 - .10 - .26 .03 -.04 
BETA SCORE E -.14 1.00 .93 .17 - .00 - .02 - .13 .11 -.02 
c -.57 .93 1.00 .04 - .10 - .29 .02 -.05 
I.Q. E -.46 .93 1.00 .17 - .00 - • 03 - .13 .10 .02 
c .03 .06 .04 1.00 .12 .10 .11 .13 
INTERESTI'lst)E -.06 .17 .17 1.00 .35 .08 .07 .07 .25 
c 
INTEREST(!2nd)E -.01 - .00 - .00 .35 1.00 .07 .05 .01 .20 
c .06 - .10 - .10 .12 1.00 .34 .88 .19 
ADOL. POS. E .04 - .02 - .03 .08 .07 l. 00 .20 • 86 .12 
c .21 - .26 - .29 .11 .34 1.00 .27 .07 
ADOL. NEG. E .05 - .13 - .13 .07 .05 .20 1.00 .10 .06 
c .01 .03 .02 .11 .88 .27 1.00 .13 
II-B SCI.PER.E -.oo .11 .10 .07 .01 • 86 .10 1.00 .10 
c .06 - .04 - .05 .13 • 19 .07 .13 1.00 
ACTIVITIES E -.05 - .02 .02 .25 .20 .12 .06 .10 1.00 
123 
TABLE 50. CORRELATIONS BETWEEN VARIABLES USED IO STUDY ATTITUDE CHANGE 
BASED ON DATA FOR 269 SUBJECTS REMAINING WITH COMPLETE DATA 





"" "" ~ "' . ..... "' ~ "' ..... ..... "' "' ~ I < "' <.!> u u ..... ..... ..... I 0 fla 0' 
"' "' 
..... ..... ~ ..... ..... "" ..... ..... 
"' 
I I ..: ~ ~ E-< 0 
"' "' 
IZl ~ ~ ...:1 ...:1 I I ..... "' u ~ § § ..... ..... ;S ;S ~ ..... ..... 
"' 
Mean 109.15 11S .2c 14.3~ ~.27 4-.8S ~0.99 0.34 ~0 0 78 8.10 ~0.31 ~1.13 
S D. 11.9" 4.7 5.57 8.24 .12 0.53 4.87 6.45 6.69 5.60 5.39 
I.O. l.OC .1 -. 06 • 0~ - .1C .01 .20 .02 -.04 .10 .23 
li-B, SCI. PER. .1' 1.0( .4L .5' .1C -.69 .04 .91 .22 .90 .08 
li-B2SCI.PER. - 0 0( .4L 1.0( .3( .21 -.24 -.00 .40 .00 .39 .04 
IA1 - liB1 • Ol . s: • 3( l.OC .34 -.28 .23 .56 -.10 .41 .15 
IA2 - liB? - .H .H .2 .34 l.OC -.21 .OS .21 .13 .12 .00 
UNCERTAINTY .o 
- 0 6' -. 2L -.2~ -. 21 l.OC - .0! -.78 -.81 -.82 -.11 
STABLE VALUES • 2( .OL -. 0( .2' • 0' -. 0~ l.Of .03 .09 • OS .83 
ADULT li-B .o .9 .4( • Sf .2 -0 7B .03 l.OC .27 
ADULT I-A - .OL .2 .01 .1 • 1' -. 81 • 09 .27 1.0( 
ADOL. POS. .11 • 91 • 3~ .4 .1' -.82 .01 1 ~ 0( .13 
ADOL. NEG. .2' . Ol .OL .1' .0( -.11 • 83 .13 1.'oo 
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TABLE 51. ESTIMATION OF THE COEFFICIENT OF CORRELATION BETWEEN HIGH 
AND LOW INTEREST IN SCIENCE (100 HIGHEST AND 100 LOWEST 
CASES FROM TOTAL EXPERIMENTAL AND CONTROL POPULATION OF 
2600) AND SCIENCE-RELATED TELEVISION VIEWING BY MEANS OF 
PHI COEFFICIENT AND TETRACHORIC CONVERSION USING DATA FROM 
THE FIRST TESTING PERIOD 
INTEREST 
HI LO Total 
z .... 52 35 87 
0 :>:: 
.... 
"' (a) (b) H I> 
~ 
r.l s 46 65 111 
(c) (d) 
Total 98 100 198 
ad - be 
Where Ill= = .18 
v (a+b) (c+d) (a+c) (b+d) 
r = t .28 **with 1 degree of freedom 
The obtained phi coefficient of .18 converted to a tetrachoric 
correlation of .28 is significant at the .01 level of confidence, indi-
eating that the correlation between science interest and science-related 
television viewing could occur due to chance or to sampling variation 
only one time in a hundred; the assumed association is therefore tenable. 
125 
TABLE 52. ESTIMATION OF THE COEFFICIENT OF CORRELATION BETWEEN HIGH 
AND LOW INTEREST IN SCIENCE AT THE BEGINNING OF THE EXPERI-
MENTAL PERIOD (100 HIGHEST AND 100 LOWEST CASES FROM TOTAL 
EXPERIMENTAL AND CONTROL POPULATION OF 2600) AND SCIENCE-
RELATED TELEVISION VIEWING AT THE END OF THE EXPERIMENTAL 
PERIOD BY MEANS OF PHI COEFFICIENT AND TETRACHORIC CONVERSION 
INTEREST 
HI LO Total 
z ~ 47 29 76 0 ~ 
~ 
~ (b) ~ (a) > 
~ 
~ s 47 55 102 
(c) (d) 
Total 94 ~ 178 
ad - be 
Where 0 = = .16 
v (a+b) (c+d) (a+c) (b+d) 
r = t .25 **with 1 degree of freedom 
The obtained phi coefficient of .16 converted to a tetrachoric 
correlation of .25 is significant at the .01 level of confidence, in-
dicating that the correlation between science interest at the begin-
ning of the experimental ·period and science-related television viewing 
by the same subjects at the end of the experimental period could occur 
due to chance or to sampling variation only one time in a hundred; the 
assumption that the relationship shown by the data in Table 51 would 
hold for the same subjects throughout the experimental period is there-
fore tenable. Reduced size of N is due to lack of complete data for 
all subjects. 
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TABLE 53. ESTIMATION OF THE COEFFICIENT OF CORRELATION BETWEEN HIGH 
AND LOW INTEREST IN SCIENCE AT THE END OF THE EXPERIMENTAL 
PERIOD (100 HIGHEST AND 100 LOWEST CASES FROM TOTAL EXPERI-
MENTAL AND CONTROL POPULATION OF 2600) AND SCIENCE-RELATED 
TELEVISION VIEWING AT THE END OF THE EXPERIMENTAL PERIOD BY 
MEANS OF PHI COEFFICIENT AND TETRACHORIC CONVERSION 
INTEREST 
HI LO Total 
z H 52 26 78 
0 ~ 
H 
"' (a) (b) .... 
> ~ 41 81 122 !:l 9 
(c) (d) 
Total 93 107 200 




v (a+ b) (c+d) (a+c) (b+d) 
r = t .48 ** with 1 degree of freedom 
The obtained phi coefficient of .32 converted to a tetrachoric 
correlation of .48 is significant at the .01 level of confidence, in-
dicating that the correlation between science interest and science-
related television viewing could occur due to chance or to sampling 
variation only one time in a hundred; the assumed association is there-
fore tenable. 
CHAPTER V 
DISCUSSION OF RESULTS 
Analysis of the pre-test data indicated that it was tenable to 
consider the control and experimental groups to be comparable, no sig-
nificant differences being obtained between the two groups by age, by 
beta score, or by I.Q. The experimental group had a slightly higher 
interest in science at the outset than did the control group. There 
was no difference between the groups in positive adolescent image of 
scientists; the control group had a slightly more negative image than 
the experimental group. There was no difference between the groups in 
their realistic perception of scientists, nor in their choices of 
leisure activities. 
During the period September to December (first to second testing) 
no significant effects occurred as a function of experimental treatment 
in the experimental group as a whole analyzed by class mean. There was 
a highly significant difference in interest change by sex from the first 
to the second testing, with the boys having higher interest in science 
to begin with and increasing in interest, and with the girls having 
less interest initially and exhibiting a decrease in interest. Analyzed 
by intelligence, science interest is initially highest in the top quar-
ter and lowest in the bottom quarter; by the second testing period, the 
bottom I.Q. quarter is shown to have increased interest but the top 
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quarter shows a loss in interest. 
Using mean differences by class between first and third testing, 
no significant difference was found to exist between the control and 
experimental groups in science interest; no difference was obtained for 
boys, but there was a significant difference in interest change first 
to third testing in the control and experimental groups for girls, the 
experimental subjects showing a slight loss and the control subjects a 
slight gain in science interest. 
Analysis of interest change by I.Q. for experimental subjects, 
first to third testing, showed significant differences among I.Q. quar-
ters, between trials and among subjects. There were no gains in inter-
est represented here, and there was a loss in three of the four quarters. 
When treated by experimental categories in four-way analysis, there 
is a significant interaction between teacher training and use of tele-
vision for initiating or terminating study affecting interest change. 
The same analysis by sex shows boys' interest affected by interactions 
between television and teacher training and among television, teacher 
training and type of assignment, and girls' interest affected by inter-
actions between television and assignment and between study guide and 
assignment. Since interest change took the form of losses generally 
the indication is that the foregoing interactions have a negative ef-
fect on science interest. 
There was no significance in the differences in leisure activities 
between control and experimental groups by total population or by sex, 
nor in the differences by experimental category for total population or 
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for boys. For girls, however, the main effect of training and the in-
teraction effect of training and assignment were responsible for sig-
nificant differences. Also analysis by I.Q. demonstrated a significance 
in the difference by trials and by subjects, with each I.Q. quarter 
showing a decrease in science-related leisure activities. 
There was no difference in the realistic perception of scientists 
between the control and experimental groups from first to third testing, 
by total or by sex; however, by experimental category by sex the inter-
action effect of television, study guide and teacher training was sig-
nificant for boys and of teacher training and assignment for girls. 
Analyzed by I.Q., the differences in reality perception from first to 
third test period are found to be significant among I.Q. quarters, be-
tween trials, and among subjects; in each instance the mean values by 
I.Q. quarter decrease from first to third testing period, indicating a 
loss in realism of perception of scientists. 
Change in the realistic perception of scientists analyzed as a 
function of the similarity of subject's beliefs about scientists to the 
adult stereotype of scientists is highly significant, with the high 
quarter in similarity to adult stereotype showing a decrease in realism 
and the low quarter a gain in realism from first to third testing pe-
riod. 
The value obtained from comparison of responses to lA and liB for 
both first and third testing per.iod is treated as a measure of consist-
ency (where "good" is also "true" and "bad" is also "false") as well 
as a measure of attitude (positive or negative values). Change in con-
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sistency of beliefs and values and in attitude as a function of simi-
larity of subject's beliefs to the prevalent adult stereotype of scien-
tists is shown by analysis to be highly significant; those subjects 
with high similarity of beliefs to the adult stereotype of scientists 
show a marked decrease in consistency of beliefs with values and in-
creased negative attitude toward scientists. Those low in similarity 
to adult stereotype show little change. 
Change in reality perception of scientists analyzed as a function 
of the similarity of the subject's values to the adult value system 
yields no significant differences between those high and low in simi-
larity to adult values. 
Analysis of change in consistency of beliefs and values and in 
attitude toward scientists as a function of the similarity of the sub-
ject's values to the prevalent adult value system shows a significant 
difference between those in the high and low quarters on similarity. 
There is a tendency for both groups to move in the negative direction, 
but the loss is significantly greater for the subjects with high simi-
larity to adult values. 
Analysis of change in reality perception as a function of simi-
larity to the commonly held adolescent positive image of the scientist 
proves highly significant, Those subjects in the top quarter on sim-
ilarity exhibit a marked decrease in reality perception while those in 
the bottom quarter on similarity show a significant increase. 
Analysis of change in consistency of beliefs and values and in 
attitude toward scientists as a function of the similarity of the sub-
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ject's beliefs to the commonly held adolescent positive image of the 
scientist proves highly significant insofar as the subjects in the low 
quarter on similarity show little change but the subjects in the high 
quarter on similarity to the adolescent positive image exhibit a large 
decrease in consistency and considerable IIKlvement in a negative direc-
tion in attitude toward scientists. 
Change in reality perception analyzed as a function of the si.milar-
ity of the subject's beliefs to the commonly held adolescent negative 
image of the scientist proves to be a highly significant relationship. 
Those subjects in the low quarter on similarity show increased realism 
of perception while those in the high quarter on similarity to the 
adolescent negative image show a loss of realism of perception. 
Change in consistency of beliefs and values and in attitude as 
a function of the similarity of the subject's beliefs to the commonly 
held adolescent negative image of the scientist proves in analysis to 
be a reversal of the so-far typical pattern. Those subjects in the 
high quarter on similarity show little change but those in the low 
quarter on similarity show a marked decrease in consistency and an in-
creased negative attitude. 
Change in reality perception of scientists analyzed by the degree 
of uncertainty ("don't know" responses on Part 11-B Beliefs) expressed 
at the outset reveals highly significant differences--those subjects 
originally high in uncertainty show a gain in reality perception while 
those originally low in uncertainty show a marked decrease in reality 
perception. Analysis of change in consistency and attitude as a function 
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of degree of original uncertainty also indicates some real differences 
--although both groups show a loss, the loss is significantly greater 
for the subjects with initial low uncertainty than for the subjects 
with initial high uncertainty. 
There was no significance in the differences in reality perception 
between subjects with high and low agreement with stable peer values; 
however, with regard to consistency of beliefs and values and attitude 
toward scientists, the subjects low in agreement showed only slight 
change while the subjects high in agreement with peer values showed a 
significant change in the negative direction--inconsistency of their 
values with their beliefs about scientists and a negative attitude 
toward scientists--the direction which appears to prevail for the peer 
group as a whole, 
By means of multiple regression analysis, the degree to which 
change in reality perception from first to third testing period would 
have to be attributed to chance factors or to sampling variation rather 
than to the variables being used to predict change was found to be only 
one time in a hundred with the value obtained for multiple correlation. 
Thus it can be said that these variables can be used with confidence 
to predict change in reality perception. Likewise, by a multiple re-
gression analysis, the degree to which changes in consistency of be-
liefs about scientists and personal values and in attitude from first 
to third testing period would have to be attributed to chance factors 
or to sampling variation rather than to the variables being used to 
predict change was found to be only one time in a hundred. Here it can 
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also be assumed that these variables can be used with confidence to 
predict change in consistency and in attitude. 
Changes in reality perception appear to be a function of the fol-
lowing interrelationships: 
Gains Losses 
1 low similarity to adult stereo- 1 high similarity to adult stereo-
type type 
2 low similarity to adolescent 2 high similarity to adolescent 
positive image positive image 
3 low similarity to adolescent 3 high similarity to adolescent 
negative image negative image 
4 high uncertainty of beliefs 4 low uncertainty of beliefs 
Changes in consistency of beliefs with values and in attitude ap-
pear to be a function of the following interrelationships: (Change in 
this area took the form of losses rather than gains for the most part.) 
Losses 
1 (low similarity to adult stereo- 1 high similarity to adult stereo-
type) type 
2 (low similarity to adult values) 2 high similarity to adult values 




4 (undetermined) 4 low similarity to adolescent 
negative image ** 
5 (high uncertainty of beliefs) 5 low uncertainty of beliefs 
6 (low similarity to stable child 6 high similarity to stable child 
values) values 
The relationship between science interest and science-related tele-
vision viewing was shown to be significant for high-and-low-interest 
subjects for the data obtained from the first testing period as analyzed 
* representing true gain; ( ) representing inferred gain. 
** representing a reversal of the established pattern. 
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by phi coefficient with conversion to tetrachoric correlation. The 
same relationship held significant for the same subjects (initial high 
or low interest in science) with regard to their television viewing at 
the third testing period, as well as for high-and-low-interest subjects 
for data obtained from the third testing period (100 highest and 100 
lowest cases from the total experimental and control population of 2600 
--a different group from that identified by the pre-test data to the 
extent that the original subjects no longer qualify for inclusion) com-
paring science interest with science-related television viewing. The 
assumption that interest in science will manifest itself in the sub-
ject's choice of television programs appears tenable. 
CHAPTER VI 
SUMMARY AND CONCLUSIONS 
This study represents an attempt to discover to what degree and 
in what direction interests and attitudes of fifth grade students to-
ward science and scientists will change as a function of certain kinds 
of teaching-learning conditions and as a function of certain character-
istics of the student in connection with the reception by 72 experi-
mental and 18 control classes of a series of 30 half-hour natural science 
programs by television. 
The control classes merely viewed the series unaccompanied by re-
lated class activity. The experimental classes were involved in a four-
dimensional paradigm where teachers were trained in a science workshop, 
a television workshop, or were given no special training; where the 
television programs were used as initiators or terminators of the unit 
of study; where pupils participated through a common assignment made 
by the teacher or through the development of individual projects based 
on special interests; and where the teachers were supplied with study 
guides correlated with the programs or used independent judgment and 
initiative in planning class work relative to the programs. 
In addition to attempting to determine the best conditions for 
learning natural science by television (either singly or in combination), 
it was hoped that personal cognitive and affective factors which might 
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contribute to changed perceptions and attitudes toward science and 
scientists could be identified. 
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An interest test to measure interest in science, an attitude scale 
designed to measure perception of scientists and their work and atti-
tude toward scientists, a leisure activities check list, and a television-
viewing check list were constructed and administered to the 90 classes 
in September, 1959, the interest test readministered in December, and 
the complete battery again in May, 1960. 
The data collected were analyzed primarily by analysis of variance 
technique on the IBM 650 Computer. 
The main over-all effects were greater realism of perception of 
scientists, but increasing negative attitude toward scientists and 
their work toggther with loss of interest in science. Losses in in-
terest and attitude can perhaps be traced to the increased emphasis 
placed on learning about natural science in the experimental classes 
as well as to the characteristics of some of the subjects, e.g., being 
similar in perceptions and values to adults, being similar in image of 
the scientist to the prevalent adolescent image, having a low degree of 
uncertainty in beliefs about scientists and their work, and having high 
similarity to stable child values. 
Loss in interest manifested itself in decreased incidence of 
science-related activities as leisure pursuits; and it may well be that 
because these activities moved into the realm of class work or homework 
they moved out of the leisure category. 
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Science-related television viewing remained consistently related 
to high science interest, but the sample of 100 high and 100 low cases 
was composed in large part of different subjects at the close of the 
experimental period than at the beginning of the experiment indicative 
of movement in and out of the extremes--the asymptote of interest re-
mained approximately the same at the end as at the beginning. 
Limitations of the study. One of the major factors which obser-
vation would lead one to presume had great influence on the outcome of 
the experiment was individual teacher motivation and interest. Although 
there were not marked differences in science interest or in science 
backgrounds among the teachers as indicated by their responses to the 
Kuder Interest Inventory and to personal data sheets (elementary 
teachers as a rule score high on social service, and tend to score 
high in literary, art and music areas), there were apparent individual 
differences in the enthusiasm they brought to their participation in 
the project and the faithfulness with which specific experimental as-
signments were executed. It may well be that certain attitudes and 
stereotypes common to adults in general were possessed by the teachers 
and transmitted to the students in their classes, albeit unconsciously, 
completely apart from the impressions presumed to have been created by 
the televised natural science programs and the various experimental 
activities promoted in conjunction with the program series. 
There are many other possibly relevant relationships among the 
variables which could be and undoubtedly should be investigated, but 
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a decision had to be made between presenting a report of research based 
upon a reasonably thorough analysis of the data and making such a re-
port wait upon an exhaustive analysis of all the possibilities offered 
by the tremendous volume of data obtained. The latter alternative, 
while appropriate to the intentions of the grant under which the re-
search was undertaken, did not appear feasible in the light of the aims 
of the dissertation. 
Implications and suggestions for further research. Among the im-
plications of the results of the study is the fact that avocational or 
recreational pursuits can be affected adversely by making them the center 
of formal education--to wit, the decrease in science interest and in 
science-related leisure activities for those groups in which the exper-
imental assignment would imply greater stress being placed on science 
in the classroom. Another major implication is that the creation or 
change of attitudes is at least in part a function of certain existing 
cognitive and affective predispositions in the learner which exert a 
selective or distorting influence on his perception and assimilation of 
stimuli. Because no specific or explicit attempts were made to influ-
ence attitudes, the changes observed can be said to. be incidental to 
the events occurring in connection with the execution of the require-
ments of the experimental design, although in the main, change in at-
titude was not in the desired direction. Because increased realism of 
perception of scientists and their work (change in cognitive structure) 
was not necessarily accompanied by corresponding changes in attitude 
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consistent with increased reality perception (change in affective 
structure), the inference may be offered that affective structure may 
influence the acquisition of information but the acquisition of infor-
mation will not necessarily influence existing affective systems. 
Undoubtedly there are further characteristics by which subjects 
susceptible or unsusceptible to various kinds of cognitive and affec-
tive influences can be identified and higher order constructs by which 
these characteristics can be examined. Hypotheses could be derived 
suggesting the relationship of certain personality factors to cognitive 
and affective shifting or rigidity. 
APPENDICES 
APPENDIX A 
NATURAL SCIENCE TELEVISION PROGRAMS 
TOPICS AND TITLES 
THE 21" CLASSROOM - NATURAL SCIENCE PROORAMS - EXPL<RING NATURE 
The essential purpose of the programs is to develop understanding 
of the intricate relationships of all living things to their 
environment. The emphasis will be on the study of nature, not 
books: to observe, experiment, interpret. Seasonal suitability 
of programs will be utilized in order to maintain interest, to 
correlate with will be utilized on order to maintain interest, 
to correlate with everyday occurrences, to allow students 
maximum opportunity for further study, Programs will be built 
around the following list: 
1. The nature of live and living things. 
2. The cell theory and. multicellularity. 
). The flow of energy in the living cell, 
organism, and community. 
4. Reproduction, heredity, and development. 
5. Evolution and systematics. 
6. Survey of plant and animal kingdoms. 
7. Behavior - conscious and unconscious reaction. 
8. Coordination of form and fur}ction. 
9. The process of Science seen in observation, 
experiment, and interpretation. 
10. Animal and plant populations and communities. 
Specific program subjects are listed for the thirty programs. 
l. Live or not live 
2. This is an animal 
). Plants 
17. Plants in winter 
18. Food from the sea 
19. Camouflage 
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4. Animal weapons 20. Blood, the internal ocean 
5. Mammals 
6. How animals move 
7. Seeds 
8. Trees 
9. Animal homes 
10, Water 
11. Rocks and minerals 
12. Fossils 
1), Darwin and dinosaurs 
14, Reproduction 
15. Populations and predation 
16. Ani:nals prepare for winter 
21. Life in a drop 
22. Plants without chlorophyll 
2). Animal sounds 
24. Forty miracle - spring 
25. Mendel and wildflowers 
26. Reptiles and amphibians 
27. Bees 
28. Bird migration 
29. The seashore 
)0, The pond 
)1. The backyard--city 
)2. The backyard--country 
Outline for program in greater detail follows: 
l. Live or not live 
A. Distinction between living and non-live. 
Characteristics of life 
Model systems with these characteristics 
B. Energy input into living system 
Whirlpool, engine as models of energy use 
C. What is a cell. 
Cell forms basis of life 
Problem of relative size; complexity 
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APPENDIX B 
SAMPLES OF MATERIALS SUPPLIED TO TEACHERS 
. Science TV Project - . Pupil Project Guide 
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ed by Massachusetts Audubon Society and Boston University School of Education 
ROJECTS 
struct an aquarium 
.struct a terrarium 
up a Nature corner 
p a science bulletin 
rd 
rt a Nature Club 




Elthibit an egg, seed 
List ever;ythi~ that you can think or 
t1iiit moves, bu is not alive; that 
grows, but not alive; that uses 
energy, but not alive. 
Exhibit "Albert, the Drinking Duck" 
~.· Draw or collect sane representative 
te. animals. 
lllustrate their eating habi!ts. 
Collect hydra, planaria, turtles, 
fish for the aquarium or terrarium. 
3. The following pl"Ojects show that 
plants normally need light. 
They can be performed by individuals 
with the class noting and observing 
the resul.ts. 
Class note and compare the direction 
INDIVIDUAL PROJECTS 
Reading in specialized interest area 
Exhibit moldy bread, cheese 
Make a coal garden and watch it grow 
Make crystals 
Try burning a Brazil nut, lump or sugar, 
some flour. (energy) 
Study and report on the activities of 
animals in the aquarium and terrari1111. 
Make a chart showing animals' dependence 
on plants. 
or both plants at the end or two weeks. 
Place two plants, approximately the 
same size, in the window. Keep one 
pot in the same position. Rotate 
the second pot one-quarter turn each 
day. 
Class observe for a week. 
Class note the change in the leaf. 
Class note the errec~ an the grass. 
Raise a seedling to three to four inches. 
Place a milk carton, with a hole in the 
· side, over the plant. Keep the plant 
moist. Watch the development. 
Get two similar plants. Put one in the 
Window. Put the other in the closet. 
Keep each watered. 
Place a leafy plAnt in the window. 
Cover part or a leaf with dark paper 
and leave it for a few days. 










Return all plants used in the above 
exper:lments to normal conditions, and 
observe. 
List the tools and weapons that are 
represented by the animals in the 
aquarium and terrarium. 
On the way to school, count the 
different animals that you see that 
have different methods of defending 
themselves. 
List the weapons that are not used 
as tools. 
Va-als Class make a chart comparillg and 
contrasting temperatures of the 
animals. 
Bring in a mouse or hamster. Feel 
these animals. Feel the frog. 
INDIVIDUAL 
To demonstrate that oxygen is given 
by plants, cut off a stem of the c011 
aquarium plant, Elodea. Bubbles lliJ 
appear at the end of the stem; notic 
that the appearance of the bubbles 
depends on the brightness of the liE 
in dim light there are few bubbles. 
Collect the bubbles in a glass tube, 
' After sever~ hours, there should 'bE 
enough bubbles to do this experimen1 
Take a lighted match and blow it ou1 
'While it is still glwoing insert it 
into the tube. If oxygen is there l 
should glow more brightly. 
To demonstrate that starch is produc 
as a result of photosynthesis, coveJ 
a portion of a leaf llith a figure oj 
s0111e sort, place the leaf in the ~ 
Test the leaf for the presence of s1 
by applying iodine. The presence oj 
starch is shown by the color blue. 
(For better observation of the blue 
color boil the leaf in alcohol afteJ 
exposing it to light and before usiJ 
the iodine). 
To demonstrate that a plant does no1 
receive its "food" fr0111 the ground, 
experiment of Von Helmont llill show 
Plant a weighed seed in a small con1 
of weighed loam. When the plant hal 
grown for a time, remove it carefulJ 
from the soil; weight the plant and 
soil again. 
Make a scrapbook of animals tools a1 
weapons. Find pictures of tools USE 
by man that have a similar purpose. 
Take your temperature and that of yc 
olassmates usillg a clillical thermome 
Take the temperature of a frog or tt 
or fish. Now place these animals ii 
refrigerator and in the sun for a sl: 





imals Collect these animals for the 
terrarilDJI-frog, toad, sala-
mander, snail, slug, earthworm, 
grasshopper, cricket. Observe 
how different animals move, how 
they defend themselves, how they 
catch food. 
Make a special study of one of the 
animals. 
1 a. 
Collect these animals for the 
aquarium, snails, fish, water, 
insects (boatmen, striders. etc.) 
Observe movement, food catching, 
defense. 
Prepare an exhibit of animal homes. 
Be sure to include galls (goldenrod, 
willow, oak apple) cocoons, wasp and 
hornet nest, squirrel nest, and sheUs 
(hermit crab) and insect riddled wood. 
Read about these animals. 
Models of the animals in plasticene 
la " , or c y or paper mache. 
Build a bird house for a particular 
species of bird, noting exact depth, 
size of hole, etc. preferred by bird. 
Diorama of animal home and environment; Take apart a bird 1 s nest collected in 
the winter. Make . separate piles of 
each kind of material. Count kinds 
and pieces. Reassembie as nearly as 
possible to original form. 
Make a collection of Nature's 
Prize Packages. Using the 
National Audubon Chart 11Camnon 
Seed Travelers", prepare an 
exhibit of seed dispersal. 
Place three lima beans on dry 
cotton in separate containers. 
Keep one covered with water, do 
not water one at all, and keep 
the third one moist. Noteresults. 
Model of beaver home. 
Collect a pint of good soil. SpreBd 
it at least an inch deep in a small 
box. Keep well watered, in a light. 
Count the number and kinds of plants 
that germinate. 
Cut open a lima bean and kernal of corn 
to see what is stored inside a seed. 
Find the small plant. Test the remainder 
for stored food. Use iodine. 
Collect fifty grapefruit seeds. To determine if stored energy is released 
during germination, soak one-half glass 
a. Place 10 in the freezing compartmentof bean seeds, then put them in a pint 
of a refrigerator for one week. thermos. Pour in one-third cup oi\ water. 
Drill a hole in the cork, insert a ther-
b. Place 10 in the regular part of the mometer about haltway down, and put the 
refrigerator for one week. cork into the thermos. Seal with 
plastic clay or wai, at the neck and 
c. Place 10 in the sunlight, dry around the thermos. Keep out of sun or 
for one week. aey source of heat. Take readings at 
once, in 15 minutes, then every day 
for 5 days. Make a graph. If food is 






d. Boil or bake 10 for ten minutes. 
e. Do nothing to the remaining 10 seeds. 
At the end of one week, plant each 
group of seeds in separate and marked 
containers. Keep moist and at room 
temperature. Note which group of 
seeds germinates in greater degree. 
Make two observations: seeds are 
living organisms-the effect of 
temperature. 
Plant several bean seeds and grass 
seeds in two separate containers. 
Observe sprouts and determine if 
there is any difference in the seed 
leaves which develop. 
Adopt a tree as a class project. 
Draw it in outline. 
Draw a twig, showing bud and leaf 
scar. 
Pick a twig and put it in water in 
late February. 
Watch the tree as spring comes. 
keeping a calendar of changes 
as they occur. 
Draw the flowers, 'young leaves, 
tree outline when in flower • in 
leaf. Note the effect of wind• 
ice, snow. Do any animals use 
this tree as a home? Do you use 
it? 
All trees are flowering plants. 
Collect as many varieties of tree 
fruits as possible. Find pictures 
of the flowers from which these 
fruits developed. Next spring 
watch for tree flowers in the 
neighborhood and record the date 
of flowering. 
Identify conifers in the neighbor-
hood by using a conifer key. 
Locate all the famous or histori-
cal trees in the area. Mark them 
on a local map. 
Dramatize the life story of a tree. 
Mobiles based on trees. 
Individual pupils can also pick a t 
Make a stump rubbing. Thumb tack a 
narrow strip of adding machine pape 
or shelf paper across a sound tree 
stump. With the flat of the pencil 
rub across the rings, starting fr0111 
the outside. Before removi.£f the :E! 
count the ~s start nifro 
the outer rim. Note age of tree, i 
there were thin years, injury, or 
disease. 
Obtain a section of stump or log 
showing rings. Count the rings. 
Notice the years of maximum growth. 
Mark with pin or small flag the 
important dates, either of local 
interest (year the school was built 
or the year the class entered the 
school. 
Collect samples of the manufactured 
wood products' as well as the wood 
from which they were made. 'Find ou: 
about the trees from which they cam 
Diorama of a forest scene. 
Contact local forestry departments, 
lumber canpanies, state and federal 




To find out what happens when water 
freezes, fill a vial with water full 
enough so that it overflows llhen cor:ksd. 
Put the vial in the freezing compartment 
of the refrigerator or out of doors in 
the winter. 
What happens when water freezes. i'lhat 
happens to rocks when water gets into 
the cracks? 
Pick up a stone from along the sea shore 
or fran a stream bed. Compare it with a 
stone from a new road cut. 
Write an imaginary story of a drop of 
water 1 beginning as a drop of rain until 
it has helped at least one plant and one 
animal. 
Collect pictures showing how land is 
affected by the amount of water (desert~ 
forest, etc.) 
Visit local caves and glacial boulders. 
Cbtain information on the phenomena of 
our various national parks caused by 
water and wind. 
Find out all you can about coal. 
Origin of the energy released when 
coal burns. 
Visit stone buildings in your 
town to determine whether there 
are fossils in the building stones. 
Make a mural of the way your 
community once looked. 
or 
Make this story a series of 
pictures on a long strip of paper. 
Fasten a round stick to each end of 
the strip and roll it into a movie. 
md Have those children who have dogs 
•s to bring in snapshots and/or canplete 
descriptions with measurements, noting 
hair and eye color; way of carrying 
tail and ears; length and thickness 
of coat and any special,characteristics 
such as voice, shape of fact, etc. 
Compare observations and try to 
determine which dogs would be most 




To determine the effect of trans-
piration place a growing green 
plant (potted) under an inverted 
glass bowl or jar in the sun, after 
sealing the pot and earth by 
wrapping in aluminum foil, tucking 
it carefully around the stem of the 
plant. The moisture that condenses 
is the result of transpiration. 
To find out what happens when warm, 
moist air blows against a cool mountain 
range, boil water in an open pan and 
suspend a piece of cool metal at an 
angle a few inches above the water. 
Note what occurs. 
By observation and use of geological 
maps determine the height of the 
water table in the community. Decide 
what changes might have occurred in 
the table since the town was settled. 
Make a chart showing the water cycle. 
Take plaster casts of animal foot-
prints. Compare with dinosaur tracks. 
Make leaf or fern prints, using strong 
leaf, like a Christmas Fern. 
Recreate a scene in geologic time by 
telling a science fiction story or 
by constructing a diorama. 
Tell the story of your community. 
It may be the story of a sea or 
forest that once covered the land. 
It may be the story of animals and 
plants that could not live success• 
fully there • 
Have individual pupils apply the same 




Program 1.3 • 
CLASS 
Find the article, "The Enchanted 
Isles" on Darwin in LIFE MAGAZINE, 
September 81 1958, and trace his 
voyage on a map sholti.ng where some 
of his investigations were carried 
on. In this issue there is also an 
article on South ADs ric an fossils. 
Make a time line on a strip of paper 
fastened on the walls of the rocm 
above the chalkboards and bulletin 
boards. Record major events in the 
development of plant and animal life 
on this time line. 
Draw pictures showing ancient life. 
-6-
INDiviDUAL 
From the reading write a report 
the reasons for the disappearan 
of the early reptiles. 
Reproduction Assume that all offspring of one pair 
of the following animals survive for 
one year. Find out how maey there 
would be in the fami]T of rabbits, 
foxes, house flies~ robins. 
Reports on first-hand experienc 
raising young animals. 





Determine the natural enemies of each. 
Plan a program of feeding and care if 
you had to be a substitute mother for: 
a baby turtle, a robin, a squirrel, a 
praying mantis, a tadpole. Decide 
which ones should be left alone. 
Visit a hatchery. 
Visit a poultry farm to observe 
and learn about the developnent 
and growth of chickens. 
Bring in dry buffballs to schoo 
Let some of the spores inside i 
on a piece of white paper. Use 
microscope or strong magnifYins 
to· carefully examine the spores 
Perform the same experiment wit 
mushrooms and toadstools. Be c 
with toadstools. They could be 
poisonous. 
Examine a lima bean. Cut open 
bean. 
Sexual reproduction 
Report on how familiar animals 
reproduce. 
Report on how flowering plants 
reproduce. 
Demonstrate by means of charts, dioramas, To determine the territory of t 
flannel boards, pictures or specimens that may be nesting in your :f3::t. 
several food chains or pyramids, including this experiment. 
one of the following in each: earthworm, Make a device like this: with 
field mouse, skunk, dragon fly, oyster, cheap mirror fastened to a wooe 
owl, clover, pickeral. V pulled by a rope. Put it d01I 
near the nest and wait for the 
robin to discover it. He will 
it (the enemy intruder-his rej 
tion). Move it a:way slowly ane 
CLA.SS 
14. 
) Find out about hawks and owls in 
your area. Learn about what they 
eat, whether they are helpful or 
harmful, how they are protected. 
-7-
Try putting some bine-shr:l.mps or 
mosquito larvae in the aquarium with 
the fish. Observe "Mlat happens. 
l,. 
Prepare 
er Make a habitat group, using a 
cardboard carton or a shoebox, 
of one or more animals. Make 
figures of clay or cardboard. 
Paint in sui table background 
or paste in pictures. 
16. 
Make a mural, picturing various 
habitats and placing cutout animals 
in habitat. 
illustrate various methods of 





1n Place narcissus bulbs on bed of 
stones, with water. Start bulbs 
in a dark place (7-10 days) then 
move into full sun. Keep wet. 
Try the same thing with an onion 
or potato. 
Trees show their best shape in the 
winter. A good detective game is 
to be able to identify trees without 
their leaves, know them by their 
shape. 
Collect those parts of plants that 
are used as for animals in winter 
(bark, twigs • nuts • seeds • berries). 
Make an exhibit listing the animals 
that prefer each of these'foods. 
Make a collection of twigs fran 
different trees. Examine the buds 
and leaf buds carefully. Canpare 
the position of the buds to find 




when the robin stops fighting it. 
Thisi is the edge of his territory. 
Repeat the experiment on the other 
side of the nest. Determine the size 
of his teiTi tory. 
To aid wintering birds • make a bird 
feeder. 
Make a collection of insect galls. 
Cut an onion bulb or other bulb 
through the center lengthwise • 
Look for leaves and nower bud. 
Find a horse chesnut twig. Open 
carefully the terminal bud (but at 
the end of' twig). FiM the flower 
spike and leave, protection fran 
freezing, look at the scars. 
Program 17. 
Now You See it 




Program 19 • 




Borrow or collect pictures of insects 
or other animals. Cut out iQQiVidual 
animals and pLace them against different 
backgrounds. (Pictures·· of seashore, 
woodland, desert, sndW). Observe color 
and pattern relationship with back-
ground. 
Play a camouflage game. Cl:).oose one room 
or an area of the school yard. Have one 
person hide a list of articles (comb, 
pencil, chalk, peney, etc.) in open View 
but against a background with which the 
article blends. Then everyone searches, 
listing where each article is found, 
until a time limit is called. 
Prepare a display on "Food from the Sea". 
Bring in canned sea food or wrappers from 
the cans, empty cartons of frozen sea 
food, or pictures. Decorate exhibit with 
shells or edible sea animals. 
Make a display of marine fishing pictures. 
List sea plants used as food by man. 
To show that a small object has more 
surface in relation to its volume than 
a large object, look at a whole apple, 
then cut it crosswise into four pieces. 
The volume of the four pieces remains 
the same as that of the whole apple, 
but the cut areas add more surface. 
Consider this experiment in relation 
to small animals that absorb food and 
breathe through their body surface. 
Make a miniature pond in the classroom. 
Make a diagram of food chains in the 
pond. 
Flannel graph board of silhouettes or 
outlines of plants observed in the 
water. 
INDIVIDUAL 
Cbtain a frog or toad and a ~ 
of meal worms. Paint the meal 
half of them black and half c 
white • Now place equal llUIIlbe 
bLack and white worms in each 
two boxes, one of which is bl 
and the other white. Ptlt a h 
frog or toad in each of the b 
How many mealworms of each cc 
are eaten. Compare and draw 
conclusions. 
List the ways man has used 
camouflagili~. 
Bring in sea shells. 
Reports on fishing fun. 
Collect recipes for cooking s 
food. 
Bring in a jar of pond water 
with mud. let it stand in 
the window for a few days. 
Look carefully for living 
animals and plants. Examine 
a drop under a microscope. 
Estimate the relative number 
of plants and animals to 










Draw a diagram of an animal 's heart. 
Show how the blood passes through it. 
Borrow a blood smear from the school 
doctor. Look at it under the micro-
scope to see the various types of 
blood corupscles. · 
Trace the path of blqod through the 
body. Make chart with colored wire 
showing the circulatory system. 
Make spore prints from wild mush-
roans or fran cultivated variety. 
You will need: a plate on which 
several layers of paper towels or 
construction paper, well moistened• 
have been laid; a glass bowl or 
plastic cake-box top; one or more 
mushroan caps. Cut stem from mush-
room at base of cap. Lay cap, gill 
side down, or moistened paper. Place 
bowl over plate, After 24-48 hours, 
remove bowl and take up mushroan !!!!7 
carefully. Note where the spores are 
produced, the number, the color. To 
prevent the spores fran blowing away, 
cover with a piece of glass or plastic 
sprayed. 
Set up damp chambers to show that molds 
and. mildews will develop, the ways in 
which they grow. the colorful masses of 
spores they produce. Try a piece of 
stale bread moistened. Put it on a plate, 
'cover with a glass bowl, and. leave for 
a few days. Put a piece of carrot or 




Take a classmate's pulse, Take 
yoll):' own. Compare after running 
or jtmiping. 
See if you can find the pulse in 
your dog. 
Raise one arm in the air; let the 
other hang while you count ten. 
Compare the color of hands. 
Put your ear to a friend's chest 
and listen to his heart beat. 
Describe the sound. 
Bring to class a beef or chicken 
heart that has some of the blood 
vessels attached to it. Examine 
it. Identity as many parts as 
you can. 
Cut a beef heart in two pieces, 
See the thick muscle walls at the 
bottan of the heart. They are 
thicker than the wall muscles 
at the top of the heart. 
Obtain an orange 'IIi th a bluish-
green mold on it. Assemble three 
sound oranges. Bruise 0118 slightly, 
so that the skin is broken. To 
show that this destructive mold 
cannot attack the orange unless 
the skin is cut or injured in 
some way, make a small cut in 
one; make sure one is sound, with 
unbroken skin. Now scatter spores 
fran the moldy orange on the three 
oranges being sure the spares fall 
on the cut and the bruise. Plaoe the 
three oranges in a damp chamber. 
See if this destructive mold attacks 
the sound orange, 
Program 21. 
(cont •. ) 
Program 22. 









Take piece of dirty paper that has 
been blowing about the school yard, . 
moisten it and place a cover (glass 
bowl) (1Ver it. Watch for developments. 
Do the same with an old piece of canvas 
that has been outside for a long time. 
List 10 early signs of Spring. 
(Not the robin) 
Keep a calendar of "firsts" 
seen as spring progresses. 
Make an exhibit called "Sigtls 
of Spring•. Suggestions-
pussy willows, forsythia, April 
Showers, mud--dog's footprint in 
it. Last year 1 s nest and a picture 
of a robin. Tray of sprouting 
bean and radish seeds. All 
labeled. 
Experiment with animal sounds by 
playing sound recordings to animals • 
that is, play "Voices of the Night"' 
to frogs or to dogs. 
Cricket thermometer: count the 
number of chirps in fourteen 
seconds and add forty. 
Form an animal "band", using 
available materials to duplicate 
sounds, such as a stroked balloon 
for a toad or frog, an AudUbon 
bird whistle, file and metal wire 
(insect sound) or a ten cent store 
"cricket", drum (rabbit thumping) 
etc. 
Find out by observation and 
reference about the truth of the 
following 11connnon beliefs"~ a 
snake is slimy; a snake stings 
with ~is tongue; a snake can 
swallow prey longer or larger 
around than he is. 
INDIVIDUAL 
By observation place the roll 
in proper order of appearance 
rose bud, swallow, skunk cabb 
toad, song sparrow, painted t 
appleblossom, maple blossom, 
insects. 
Cut several branches of ear~ 
flowering shrubs or trees to 
indoors (forsythia, apple, pu 
willow) • Record the length o 
time :i"or flowers to appear 8II 
length of time for leaves. D 
this seem to indicate that te 
ture or length of daylight is 
important or is moisture more 
important? 
Listen to the recording of !Ill 
sounds to find out how maey ' 
can identity. 
Look for a snake skin and bri 
in. Note that the skin cover 
eye. Learn why the skin was 
Collect eggs of toads, frogs, 
and salamanders. Collect at 
a quart of water with each ta 




A sna\re doesn't die until 
sundown. Toads give you warts. 
You can tell a turtle's age by 
counting the sections in his 
carapace. A turtle can crawl 
-ll-





Experiment to show how a plant is 
pollinated: a pot of tulips or 
narcissus or other sui table flowers 
with buds. Examine the blossoms as 
they open. In one blossom remove 
the stamens and cover the flower 
with polyethyle~ bag; in a second 
tulip, remove the stamens (to avoid 
self-pollination) and as the pollen 
develops on a third blossom, dust 
liberally on pistU nUmber two. Then 
cover with a polyethylene bag. Cover 
a fourth bud with a bag and allow it 
to develop undisturbed. Compare seed 
developnent of all the flowers at 
intervals of a week. If several 
blooms are treated in each of these 
wa:1s, the conclusions wU1 be more 
accurate. 
Bring a honeycCIIIIb to class. 
the sides that have cells. 
the wax and the honey, too. 
Count 
Taste 
Take a field trip to a nearby apiary. 
List the flowers and trees as well as 
their color which you have seen being 
visited by bees. Note the color of 
those not visited. 
150 
INDIVIDUAL 
or two of the young to the same 
pond when they hatch. Keep st~ 
specimens in the aquari\1111. 
Reptiles can be easy pets. Try 
keeping a small snake for awhile 
and observe his habits. 
Dissect a flower and mount the 
parts on paper, labelling each. 
Mount one fiower cut in half to 
show where these parts are 
normally located. 
Pick up a dead bee and look for the 
world.ng tools. 
Progr8Jil 2 7 • 
Bird Migra-
tion 






Show the four main flyways in North 
America on a map. 
Bird thermometer. Draw a bird ther-
mometer. Put pictures on the right 
side. List each bird on the thermaneter 
when it is first seen, starting at the 
bottom. Record date and temperature. 
Add a picture or a drawing of a bird in 
the right-hand column. Note how man;:r 
more species there are as the average 
daily temperature increases. 
If possible locate a bird-binder in 
your area and ask him if he will 
demonstrate bird-binding. 
If you live near seashore, make a mural. 
Fasten to it Shells, dried samples, or 
cast cases of the Objects pictured. If 
you are inland, find pictures instead. 
Prepare a seashore habitat box, using 
appropriate materials. 
Examine a vacant lot, section of the 
schoolyard, or other suitable small 
.area to observe the number and 
variety of species and animals to be 
found. 
Have a debate on: "Is it worth while 
for- city children to learn about soU 
conservation? 
INDIVIDUAL 
Look up the migration route • 
particular b:\,rd, such as a r1 
throated humming bird, bobol.: 
golden plover, cowbird. Marl 
routes on a map. She Chart J 
"Bird Migration", National 
Audubon Society. 
Examine a bird-binder. 
If you find a dead bird wear: 
Fish and Wildlife band, flat1 
the band, tape it to a letteJ 
which you tell the date and J 
of recovery, any special circ 
stances_, such as how the birl 
and your· .name and address. I 
it to Fish and Wildlife, Was! 
D. c. You will receive a le1 
in return. 
Mount seaweed on heavy paper, 
fresh specimens, taken a low 
Soak for a day in fresh wateJ 
remove salt, which slows dry: 
Float in a shallow pan of frl 
water. Place a heavy piece c 
paper underneath the specimeJ 
Lift both carefully with a SJ 
place waxed paper or cheese c 
over the specimen, and dry rn 
newspaper, 1l'i th a weight of 1 
on top. Change papers often, 
dry, remove the wax paper. 
Obtain a small amount of hydl 
acid and apply to a variety c 
she(Lls, fish skeletons, etc., 
a small dropper. Those that 
contain calcium, 
Collect a pint of garden soi: 
Spread on a piece of oU clo1 
or white paper. List all thE 
animals you find in it. DetE 





List the an:imal sounds you might 
hear in your city backyard among 
the noises of the city, 
List the insects in your city backyard 
that might escape notice because o:r 
their protective coloration ar other 
types of camoufiage, 
From a piece of meadow ar woodland in 
the country, trace the passage of 
energy from the sun through successive 
steps to a fax or a hawk. 
From the backyard in the city, trace 
the possible successive steps from 
the sun to a sparrow. 
Trace the successive steps by which 
the food energy in a perch caught in 
a pond was derived. 
151 
INDIVIDUAL 
~elated readings and additional science activities, consult the following basal 








The New Understanding Why, 'llinston Series 
B. M. Parker, New York, Simon and Schuster, 1952 
APPENDIX C 
COPIES OF TESTING INSTRUMENTS 
153 
WHAT I WOUID RATHER DO 
On the following pages there are listed some things to do. They are grouped in 
3es. From each group decide llhich activity you would most lika to do and which you 
ld least like to do. There is no right or wrong anSII!lr;:Ehis is not a test. We 
ld llka to !mow the things you would like most and the things you would like least 
io, if you had the opportunity. 
Study the following example: 
19. A Raise prize dogs 
B Make furniture out of wood 
C Grow flowers 
(The person answering Item 19 decided he 
would ·most like to raise prize dogs so 
he blaCkened the space next to A under 
Most. He then decided he would-least 
prefer to make furniture out of woOd and 
blackaiJBd the specie next to ! under Least. 
Try the DBJC:t oiJB yourself: 
20. D Take a part in a class play 
E Paint the sceiJBry for a class play 
F Sell tickets for a class play 
(Decide which of the three things you 
would most like to do and blackan the 
space next to your choice--D, E, or F--
under the column markad Most. Then 
decide which of the thingsyou would 
least like to do and blacken the space 
IJBxt to your choice-D, E, or F--under 
the column marked Least. 
You will mark two out of each group of 
three choices--one the thing you would 
like most and one the thing you would 
lika to db least. There will always be 
one activity J.n each group which will not 
be marked at all.) -- -
ANSWERS 
Most Least 
T A 0 
n B 1 
0 c 0 
ANSWERS 
Most Least o D n 
a E u 
0 F \1 
Occasionally it may happen that you think that you would like all of the three Choices 
group equally well--or you may think that you would disli~e. However 1 
!! ~! choice of most and least for~ group, even if it-rB difficult to choose. 
Put the answer sheet under the page you are reading and liiJB up the statements with 
correct spaces on the answer sheet starting with column 1, ABC. BE' SURE YOU 
RSTAND liHAT YOU ARE TO DO BEFORE YOU START. WRITE ONLY ON THE ANSWER SHEE'l'. 
, -
'ake a hike 
rater the garden 
'lay the piano 
rse the typewriter 
~ite a letter to cheer up a sick friend 
'ry to f:ix a broken toy 
'isit a bindery to see how books are maae 
io shopping for articles to put in a tool kit 
• 
'isi t an aquarium with many kinds of fish 
:unt for arrowheads in the ground where Indians once lived 
' 
1e the counselor at a summer camp for children 
:amp out in the woods overnight 
'ry out for the school glee club 
'ind out what to do to keep a pet frog or turtle alive and healthy 
'ry out for the school basketball team 
:ollect money for the Red Cross 
'ind out why a clock won't run 
'ry to develop a more effective spray to repell mosquitos 
ratch a Mr. Fix:it program on television 
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l 
ratch a television program on the discovery of the Salk vaccine (against polio; 
ratch a musical ccmedY on television 
ook at bacteria under a microscope 
:ead the sports page in the newspaper 
:ead a personal advice column in the newspaper 
earn haw tb:e weatb:er bureau can predict weatb:er conditions 
:ead to a blind person 
~rk on a mechanical puzzle 
five a boat a coat of paint 
~ake local news items aver tb:e telephone in a newspaper office 
~1 1 1 !:l;hnT"!:I;t.nT"V !i=nmn1iAA a.nd_ eauinnent. 
Go to an outdoor S1liiiDII!r concert 
Go to the state science fair 
Go to an auto show 
l'ake part in a 4-H exbibi t 
Go to a horse show 
l'ake a tour through a hospital 
reach arts and crafts at a S'UIIIIIISr camp 
Start a rock collection 
iV:rite up a book of rules for your club meetings 
2 
Visit a museum where there ere specimens of different animals and birds 
Visit a factory where sporting equipoent is made 
Go shopping for articles to put in a first-.aid kit 
Sell tickets for a play put on by your clails 
A.sk merchants for contributions to support the Little Leap 
Enter sane prize tomatoes you have grown for judging at a fair 
Make up packages of food and clothing to send to poor children overseas 
Experiment with the conditions, which cause metal to rust 
Repair the electric cord on a lamp 
Make statues out of stone 
Discover llhat different rocks are made of 
Dive for unusual stones at the bottom of a river 
Be a school nurse or doctor 
Teach manual arts 
Teach mathematics 
Ma.ke believe you are a famous baseball ~ 
Ma.ke believe you are exploring in South America 
:Make believe you ere a doctor 
Raise white mice for scientists 
Collect rare stamps from all over the worlcl 
Design and make model a:i.rplanes 
Attend the rehearsal of a large orchestra 
Watch a tennis match 
Watch a laboratory experiment 
Conduct tours through a museum 
Collect fares at a merry-go-round 
Collect c~~utions for crippled children 
Sit in the broadcasting booth at a sports ~m~nt 
Find out how a TV program is transmitted from the studio into 
your home 
Plan a TV program urging people to get their polio shots 
Write down a new chemical formula which you have found will 
preserve leather · 
Sketch a picture of a beautiful scene 
Draw up a blueprint for buDding a summer cottage 
Take telephone calls in a doctor's office 
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3 
Read a booklet on soU erosion published by the u. s. Department of 
Agriculture • -
Sell tickets to a hockey match 
Make believe you are a famous singer 
Make believe you can f1:y a plane 
Make believe you are doing atomic research 
Watch how special weather effects can be created in the laboratory 
for exper:Unents 
Watch a bridge being built 
Watch blind children being taught to read Braille 
Take action photographs of a sports event for the school paper 
Write an exciting mystery story 
Belong to an astronomy club 
learn how to repair watches 
Study the habits of the beaver 
Learn how diseases are fought in the tropics 
Interview an Ol.ylnpic skating champion 
Interview a well-known actor or actress 
Interview one of the men responsible for our first space satellite 
launching 
Experiment with different 118ights or darts ill hitting a 
target · · 
Try' to improve your sw:innning technique 
Try' to help a friend solve a personal problem 
:Malal metal costume jawelry ror boys or girls 
:Malal flower arrangements for a garden shalf exhibit 
Try' to develop a llllW variety of tulip 
Take a first-<aid course 
Visit a sports training camp 
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Learn how salt water can be turnsd into fresh drinking water 
Watch a rehearsal of a television show 
Find out how to operate a television camera 
See television pictures o£ the earth taken fran 01%ter spece 
Go to auctions to bid on antiques 
Go to a lecture on the 'evolution of msn 
Go to a rodeo 
Take a life-saving course 
Learn how to repair radios 
Learn how to pasteurize and homogenize milk 
----------~---------~~--~-------------
I'II"ite a short play to be presented at an asseaibly 
1fark in the printing room of the school paper 
Record the po_si~i~~-of ~'!:_ars .3.!1!~~~~ugh __!: telesc~pe ____ _ 
Keep notes for a· research chemist 
Take a day's biClOle trip into the country 
Take some poor children on a trip to the zoo 
Interv:Lew elderly persons applying for old-age' pensions 
Try growing roses in different kinds of soU 
Design interior plans to make small r.ooms look larger 
·Make greeting cards for all occasions 
Raise greyhound dogs for racing 
Study the effects of posture upon health among the differeiii:. 
"n.nn+ .... -1 A.R in thA WCil"ld 
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I STUDYING VERY HARD WHILE IN SCHOOL 
2 LIVING IN A LARGE HOME IN A NICE NEIGHBORHOOD 
3 BEING UNDER 40 YEARS OF AGE 
4 DOING EXCITING WORK 
5 HAVING ONE OR MORE HOBBIES 
6 WORKING FOR YEARS WITHOUT DOING ANYTHING WORTHWHILE 
7 BEING INTERESTED IN POLITICS. PUBLIC AFFAIRS, THE COMMUNITY 
8 BEING RELAXED AND EASY-GOING 
9 WORKING MOSTLY WITH LIVING THINGS 
10 USUALLY SUCCEEDING IN WHAT ONE DOES 
II DOING DANGEROUS WORK 
12 JUMPING TO CONCLUSIONS WITHOUT KNOWING ALL THE FACTS 
13 SOMETIMES WORKING DAY AND NIGHT WITHOUT STOPPING 
14 BEING WORRIED ABOUT THE STATE OF THE WORLD 
15 SPENDING MUCH OF THE DAY POURING THINGS INTO TEST TUBES 
16 LOSING TOUCH WITH PEOPLE 
17 DOING SECRET WORK 
18 OFTEN BRINGING HOME WORK TO DO 
19 BEING A "BRAIN" 
20 BEING MODEST AND NOT WANTING MUCH ATTENTION OR PUBLICITY 
21 HAVING SOME PRETTY ODD IDEAS AT TIMES 
22 BEING OLDER WHEN BECOMING A PARENT THAN MOST PEOPLE 
23 HAVING A CREW-CUT HAIRCUT 
24 BELIEVING THAT MEN ARE DESCENDED FROM ANIMALS 
25 RECORDING CAREFULLY EVERYTHING ONE DOES 
26 WORKING FOR THE GOVERNMENT 
27 BEING A RELIGIOUS PERSON 
28 BEING INTERESTED IN SUCH THINGS AS ART. MUSIC. PLAYS 
29 BEING KIND TO ANIMALS 
30 LIKING CHILDREN AND ENJOYING BEING WITH THEM 
31 WORKING TO MAKE OR IMPROVE BOMBS, ROCKETS. ETC. 
32 WORKING INDOORS 
33 NOT DRESSING VERY WELL 
34 BEING INVESTIGATED BY THE GOVERNMENT 
35 SPENDING A LOT OF TIME WITH ONE'S FAMILY 
36 DOING DULL. ROUTINE WORK 
37 WORKING WITH CHEMICALS MOSTLY 
38 DISCUSSING ONE'S WORK WITH FAMILY AND FRIENDS 
39 HAVING JUST ABOUT THE HIGHEST PAID JOB IN THE COUNTRY 
40 USUALLY WORKING BY ONESELF 
41 INVENTING THINGS 
42 WORKING IN MEDICINE. FINDING CURES FOR DISEASES, ETC. 
43 FINDING THAT ONE'S WORK DOESN'T ALLOW MUCH FREEDOM TO TRY 
THINGS ONE WANTS TO DO 
44 REALLY BEING NOT MUCH DIFFERENT FROM MOST OTHER PEOPLE 
45 WORKING IN PLEASANT SURROUNDINGS 
46 BEING IN A JOB MAINLY BECAUSE OF THE MONEY IT PAYS 
47 EXPERIMENTING WITH ANIMALS 
48 WORKING FOR A LARGE COMPANY 
49 LIKING PEOPLE AND BEING POPULAR WITH OTHER PEOPLE 
50 GOING WITH ONE'S FAMILY ON VACATIONS, TRIPS TOGETHER 
51 WORKING WITH DEAD ANIMALS AND BUGS AND SUCH 
52 SPENDING MORE TIME AT WORK THAN ANYWHERE ELSE 
53 LIKING TO GO TO PARTIES AND HAVE A GOOD TIME 
54 BEING TO BLAME FOR THE CONDITION THE WORLD IS IN TODAY 
55 CHOOSING TO READ WHENEVER ONE HAS SOME FREE TIME 
56 WANTING TO MAKE PEOPLE HEALTHIER AND LIVE LONGER 
57 DOING MANY THINGS THAT ARE JUST A WASTE OF TIME AND MONEY 
58 HAVING JUST ABOUT THE MOST IMPORTANT JOB IN THE COUNTRY 
59 DOING THE KIND OF WORK MOST PEOPLE WOULD LIKE TO DO 
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A SCIENTIST IS SOMEONE WHO ..... 
1 STUDIED VERY HARD WHEN HE WAS IN SCHOOL 
2 LIVES IN A LARGE HOME IN A NICE NEIGHBORHOOD 
3 IS UNDER 40 YEARS OF AGE 
4 DOES EXCITING WORK 
5 HAS ONE OR MORE HOBBIES 
6 MAY WORK FOR YEARS WITHOUT DOING ANYTHING WORTHWHILE 
7 IS INTERESTED IN POLITICS. PUBLIC AFFAIRS. THE COMMUNITY 
8 IS RELAXED AND EASY GOING 
9 WORKS MOSTLY WITH LIVING THINGS 
10 USUALLY SUCCEEDS IN WHAT HE DOES 
11 DOES DANGEROUS WORK 
12 MAY JUMP TO CONCLUSIONS WITHOUT KNOWING ALL THE FACTS 
13 SOMETIMES WORKS DAY AND NIGHT WITHOUT STOPPING 
14 IS WORRIED ABOUT THE STATE OF THE WORLD 
15 SPENDS MUCH OF HIS DAY POURING THINGS INTO TEST TUBES 
16 LOSES TOUCH WITH PEOPLE 
17 DOES SECRET WORK 
18 OFTEN BRINGS HOME WORK TO DO 
19 IS A ''BRAIN'' 
20 IS MODEST AND DOESN'T WANT MUCH ATTENTION OR PUBLICITY 
21 HAS SOME PRETTY ODD IDEAS AT TIMES 
22 IS OLDER WHEN HE BECOMES A PARENT THAN MOST PEOPLE 
23 PROBABLY HAS A CREW·CUT HAIRCUT 
24 BELIEVES THAT MEN ARE DESCENDED FROM ANIMALS 
25 RECORDS EVERYTHING HE DOES VERY CAREFULLY 
26 MOST LIKELY WORKS FOR THE GOVERNMENT 
27 IS A RELIGIOUS PERSON 
28 IS INTERESTED IN SUCH THINGS AS ART. MUSIC. PLAYS 
29 IS KIND TO ANIMALS 
30 LIKES CHILDREN AND ENJOYS BEING WITH THEM 
31 WORKS MOSTLY AT MAKING OR IMPROVING BOMBS. ROCKETS. ETC. 
32 WORKS INDOORS 
33 DOESN'T DRESS VERY WELL 
34 IS OFTEN INVESTIGATED BY THE GOVERNMENT 
35 SPENDS A LOT OF TIME WITH HIS FAMILY 
36 DOES DULL. ROUTINE WORK 
37 WORKS MOSTLY WITH CHEMICALS 
38 OFTEN DISCUSSES HIS WORK WITH HIS FAMILY AND FRIENDS 
39 HAS JUST ABOUT THE HIGHEST PAID JOB IN THE COUNTRY 
40 USUALLY WORKS BY HIMSELF 
41 INVENTS THINGS 
42 WORKS MAINLY IN MEDICINES. CURES FOR DISEASES. ETC. 
43 FINDS THE SCIENTIFIC METHOD OF WORKING DOESN'T ALLOW HIM MUCH 
FREEDOM TO TRY THINGS HE WANTS TO DO 
44 REALLY ISN'T MUCH DIFFERENT FROM MOST OTHER PEOPLE 
45 WORKS IN PLEASANT SURROUNDINGS 
46 IS IN HIS JOB MAINLY BECAUSE OF THE MONEY IT PAYS 
47 EXPERIMENTS WITH ANIMALS 
48 WORKS FOR A LARGE COMPANY 
49 LIKES PEOPLE AND IS POPULAR WITH OTHER PEOPLE 
50 GOES WITH HIS FAMILY ON VACATIONS AND TRIPS TOGETHER 
51 WORKS WITH DEAD ANIMALS AND BUGS AND SUCH 
52 SPENDS MORE TIME IN HIS LABORATORY THAN ANYWHERE ELSE 
53 LIKES TO GO TO PARTIES AND HAVE A GOOD TIME 
54 IS TO BLAME FOR THE CONDITION THE WORLD IS IN TODAY 
55 WOULD RATHER READ THAN DO ANYTHING ELSE IN HIS FREE TIME 
56 WANTS MOSTLY TO MAKE PEOPLE HEALTHIER AND LIVE LONGER 
57 DOES MANY THINGS THAT ARE JUST A WASTE OF TIME AND MONEY 
58 HAS JUST ABOUT THE MOST IMPORTANT JOB IN OUR COUNTRY 
59 DOES THE KIND OF WORK MOST PEOPLE WOULD LIKE TO DO 
60 IS THE KIND OF PERSON MANY PEOPLE WOULD LIKE TO BE LIKE 
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photographs or autographs 
flowers, leaves, grasses 
insects, buHerflies 















arts and crafts 
first aid, life saving 
conservation 
clay or soap modeling 
electricity, wiring 
chemistry 

























nature, animals, wildlife 
cartoons .. 
PRINTED IN U. 5. A. 
MUVINb 111\..IUKt;): Keaa1ng aDOUT: LUU 
{continued) 
mystery, detective exploring 
Western, cowboy lumbering or mining 
historical medicine or doctors 
biography of famous person sports, athletes 
musical flying, pilots 
comedy sea stories 
cartoons warfare, battles 
science animals, nature, wildlife 
exploring, discovery agriculture 
warfare, baHies hunting or fishing 
(Walt Disney film,) 
fairy tale rockets, space travel 
nature, animals adventures of boys and girls 
people of other countries people of other countries 
travel true stories 
medicine fiction 
(make-believe stories) 
~: ACTIVE GAMES like, sports event ru~ning, jumping, climbing 
... 
air adventure •..•.•••. by myself 
sea story . . . ...... with others 
QUIET GAMES like, 
space travel cards, checkers, 
READING, guessing, puzzles 
h comic books ....•.•.. by myself .. .. 
books • • . •.•.•. with others 
CLUBS, ORGAIIZATIOIIS 
.. 
magazines Scouts, Brownies, 
Campfire, etc. 
.. 
newspapers Girls' Club or Boys' Club 
(Reading about,) 
travel 4-H Club 
mystery, detective science dub .. 
Western, cowboys nature dub 
movie stars arts and crafts 
science music, dramatics 
history glee club, choral group .. 
biography of famous person religious organization .. 
" or club 
,. 
IBM FORM I. T.S. 1000 B &003 
lbl 
DAY Tit£ CHAmiEL PROORAM XXX 
WED. 5:00 pm 2 Ruth Anne's Camp: Planting a cactus garden 1 2 3 
5 Bozo the Clown 1 2 3 
~ 4 Movie: All Through the N~t 1 2 3 
I 5:30 5 ~ Friend Flicka: The Silver Saddle 1 2 3 , 
I 6:00 2 Friendl,y Giant: Homme 1 2 3 ! 
6:55 4 Don Kent: Weather 1 2 3 
' 
7:00 4 0. s. Border Patrol: Police 1 2 3 
12 Danger is ~Business: Snake Farmer 1 2 3 
7:30 2 Great Plains Trilogy 1 2 3 
r 
4, 10 Wagon Train 1 2 3 
12 The Lineup: Police 1 2 3 
8:00 5 Hobby Lobby 1 2 3 
8:30 7 •. 12 Men Into Space 1 2 3 
9:00 2 Science Reporter 1 2 3 
4 Perry Como 1 2 3 
FRI. 5:00 2 Ruth Anne 1 s Camp: Campers go fishing 1 2 3 
10 Movie: Invasion of the Body Snatchers 1 2 3 
5:30 5 Rin Tin Tin: Adventure 1 2 3 
6:00 2 A Number of Things: Science 1 2 3 
5 Dateline Boston: Salute to City of Salem 1 2 3 
6:30 10 News and Weather 1 2 3 
7:00 2 21" Classroom: Mammal.s 1 2 3 
7 White Hunter: Adventure 1 2 3 
12 Flight: Drama 1 2 3 
7:30 2 French Course: Beginners 1 2 3 
5 Walt Disney: Adventure-Brother Against Brother 1 2 3 
12 Rawhide: Western 1 2 3 
8:00 2 Drawing. 1 2 3 
4, 10 Moon and Sixpence: Drama 1 2 3 
8:30 2 Fine Arts Quartet 1 2 3 
5 Man f'rom Blackhawk 1 2 3 











+' 1l § ·rl 
!1: 
(]) 
·~ "' DAY TIME CIIANlmL PROGRAM <II A! <ll 
Mon. 4:30 2 Ordeal by Fire: History 1 2 3 
5:00 2 Beverlee 1s Clipper Ship:. 
Belgian Congo 1 2 3 
5 Bozo the Clown 1 2 3 
5:30 5,8 Rin Tin Tin: The Silent 
Battle (Drought) 1 2 3 
12 Salty Brine's Shack 1 2 3 
6:00 2 Friendly Giant 1 2 3 
6:30 4,10 News, Weather 1 2 3 
7:15 2 Americans at Work 1 2 3 
7:30 2 4-H Electric Club 1 2 3 
5,10 Cheyenne: Western 1 2 3 
8:00 2 Three Children 1 2 3 
8:30 2 Laboratory l 2 3 
4,10 Wells Fargo 1 2 3 
7,12 Father Knows Best 1 2 3 
Wed. 5:00 10 Movie: Adventure, "African Manhunt" 1 2 3 
5:3(? 5 My Friend Fli.~ .. 1 2 3 
( 
6:30 4,10 News, W:.ather 1 2 3 
7:00 4 u. s. Border Patrol 1 2 3 
12 Movie: "Three Faces West" 1 2 3 
7:30 2 Careers: New England 1 '2 3 
4,10 Wagon Train 1 2 3 
8':00 2 Read:ing Out Loud: "Huckleberry Finn" 1 2 3 
8:30 4,10 Price is Right 1 2 3 
-
7,12 Men into Space _ . 1 2 3 
... 
----------- _,_.._-.--: 
--9:00 2 ~ienoe. Reporter.- ----- ~~-
' 
.• l· 2 j· 
APPENDIX D 





TO THE ATTITUDE SCALE PARTS-I-A and/or II-B 
PATTERN OF RESPONSE--CHILDREN, ADOLESCENTS, ADULTS, SCIENTISTS--ATTITUDE SCALE 1-A, li-B 
Child (pre-test) Child (post-test) Adolescents Adults Scientists 
G B OM T F OK G B OM T F OK G B OM T F OK G B OM T F OK T F OK 
1 X X X X X X X X X 
2 X X X X X X X X 
3 X X X X X X X 
4 X X X X X X X X X 
5 X X X X X X X X X 
6 X X X X X X X X X 
7 X X X X X X X X X 
8 X X X X X X X 
9 X X X X X X 
10 X X X X X X X X X 
11 X X X X X X X X 
12 X X X X X X X X X 
13 X X X X X X X X 
14 X X X X X X X X 
15 X X X X X X X 
16 X X X X X X X X 
17 X X X X X X X 
18 X X X X X X X X 
19 X X X X X X 
20 X X X X X X 
21 X X X X X X X X 
22 X X X X X X X 
23 X X X X X X X X 
24 X X X X X X X X 
25 X X X X X 
26 X X X X X X X X 
27 X X X X X X X 
28 X X X X X X X X 
29 X X X X X X X X .... 
30 X X X X X X X X X ~ 
Child (pre-test) Child (post-test) 
G B DM T F DK G B DM T F DK 
31 X X X 
32 X X X X 
33 X X X X 
34 X X X 
35 X X X 
36 X X X X 
37 X X X 
38 
39 X X X X 
40 X X X 
41 X X X X 
42 X X 
43 X X X 
44 X X X X 
45 X X X X 
46 X X X X 
47 X X X 
48 X X X 
49 X X X 
50 X X X X 
51 X X 
52 X X X X 
53 X X X X 
54 X X X X 
55 X X X X 
56 X X X X 
57 X X X X 
58 X X X 
59 X X X X 
60 X X 
Adolescents 
G B DM T F DK G B 
X X 
X X 
X X X 
X X X 
X X X 
X X X 
X X 
X X X 
X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X 
X X 
X X X 
X X X 
X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X 
X X X 
X X X 
Adults 
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